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J.�6BQIP@�f�@�Z4DLJKFhZ	fh· ¯�`	e'` �6O(B(CuC>JKG9Â/@�f�@[Zi¯ � ÷ Ds��@�IGC ÷ FgY�@)F¦Y�@hB�C�?�=����EW ÷ OPW ÷ DEZP@�G ÷ Y]B�Wg@�C>J
÷ F¦Á B(IPDKq�DLM^ILj B�OKJTMHD ÷ FgY%BQDL\�J�O ÷ B�C�G ÷ Y�Y ÷ FHYQZP@N@[C�GgJ�Fg@�ZPJKG�=1���):'; � ZPD/ZiB[D C»DLWH@�MNC>G»ZiB$C<JTB(ZEC>J(B[D�Z�=1b
a ÷ F'M^ZPJKDAB[FHG3DLWH@)M^C>G3FH@[ZEC�B�D�Z	a
@[IPJ4ZPW!B[F ¤[�
a ÷ F'M^ZPJ�DS�kZPWHJXIP@'OGC�qdD4D�ZLIPMgOiZPM^IPJ ÷ D4MgF0C^FH@1�EF%Z�@QZPWHJ
IPJ�DLJ1B�IPOPWgJiIPD��!B[FHG]ZPWgJiIPJ�jr@[IPJ	BTZ ÷ a
J ÷ F<ZPJ�IL��B�C ÷ DsY ÷ �hJ�F ÷ FHD�ZPJ(B[G]@�j�B�F�J�².B[OiZ4B[a�@)MHFhZ�@�j�Z ÷ a�J � ;�V/WHJ
GHJ1B�GNC ÷ FHJA@�j7ZPW ÷ D Y)@<B(C ÷ D�DLJ�ZEB�ZA¤��Ta ÷ F'M^ZPJKDK;�V/WHJE\.BK·^a�JKFhZ jk@�I�J(B[OPW]\NI�@'GgMHO�Z ÷ �<JEa ÷ F'M^ZPJ ÷ D�cN;3�9J
jk@�IPa�B�CuCu·¦DL\�J�O ÷ j�·¦ZPW ÷ DSY)@<B(C�fh· � z = µ =1b µ ¤�� µ ¤.� µ c µ =1���): Z ;�e ÷ a ÷ C�B�ILCu·B��Â/@�f�@[Zi± ÷ D B�IP@�f�@�ZXDLJ�FhZ
fh·]± e'` ��B�FHG%@�FHJA@�j ÷ ZPD/Y�@hB�C>D ÷ D/ZP@�G ÷ Y�BRDÃa�B(CuC7WH@[C>J ÷ F3B�Fg@�ZPWHJ�I�C+@'O(B(Z ÷ @�F6;��9JSDL\�J�O ÷ j�·�ZPW ÷ DsY)@<B(C
fh· � z : µ =1� µ :�� µ _�� µ c µ =1���): Z ;3V/W!B�Z ÷ D�� � �KNMPO ° =1�!� � �K]R�S ° :)�!��vwqdD�GgJ(B[G^C ÷ FgJ ÷ D�_)�!��B�FgG ÷ ZPD
\!BK·^a
JKFhZ$�HD ÷ a ÷ C�B(IEZP@%Â�@�f�@�Zi¯ �gjr@[I4J(B[OPW¦\^IP@'GHMgOiZ ÷ �hJSa ÷ F'MNZPJ ÷ DEcN;4Â/@�f�@�Zi¯ W.B�DED�ZiB(ILZ�JKG���@�IGC ÷ FgY
@�F ÷ ZPD	Y)@<B(C��HIPD�Z1; � ZRW!B[DTB�CuIPJ1B�GN· f�JKJ�F¦��@�IGC ÷ FgY]jk@�IXjr@)M^ITa ÷ FNMNZPJ�D � T����   � ° c � �EWgJ�F9Â/@)f�@�Zi±
�sB[FhZPDEZP@
D�ZKB(ILZ4��@�IGC ÷ FHY
@�F ÷ ZPDAY�@hB�C�B�FgG IPJ1B�C ÷ % JKD4ZPW.B�Z	Â/@)f�@�Zi¯ ÷ D4MHD ÷ FgY
Z�WgJSIPJ�DL@)M^IPO�J ÷ ZRFgJ�JKGHDK;
V/W ÷ D�D ÷ ZPM!B(Z ÷ @�F
IPJKlNM ÷ IPJ�D�FHJKY�@[Z ÷ B�Z ÷ @)F �'�EWHJ�IPJ	Â/@)f�@�Zi¯ ÷ D ZPWgJ4`�ZÃZiB[OPWHJKG»B[Y�JKF<ZEB[FHG]Â/@�f�@[Zi± ÷ D ZPWHJ
��B ÷ Z ÷ FHY�B�Y)J�FhZ1; �s\^Z ÷ FHYS@)M^Z ÷ F
ZPW ÷ D¡O(B[DLJEO(B[MHDLJKD�ZPWHJ/IPJKDL@�MNIPO�J�ZP@TY�@S@)M^Z @[j7MHDLJ/jk@�I J ÷ Y�WhZ�a ÷ FNMNZPJ�D



� � ° n � ;~`/j Z�J�I @)\^Z ÷ FHYA@�MNZ�@�I B�j ZPJiI B[F�B[Y�IPJKJ�a
J�FhZ ÷ D ÷ a
\NC>J�a
J�FhZPJKG]� ÷ ;dJ[;�NyÀW!B[D~��@[IDChJ�GRjr@[I � Z ÷ a
J
\�JiI ÷ @'GgD�B[FHG]v jk@�I � Z ÷ a
JE\�JiI ÷ @'GgD � � ÷ j¾ZPWHJ4B[Y�JKFhZ�D���J�IPJKF6q ZEB�f^C+JEZP@TjkM^CuCu·�DPB�Z ÷ D�j ·�ZPWgJ ÷ I�Y�@hB�C>DEB�FgG
ZPWHJ�·¶D�Z ÷ CuC�W!BK�<J
JKFH@)MHY�W Z ÷ a
J�� ÷ ;dJ�;��ZPWHJ ÷ I GgJ(B[G^C ÷ FgJ�DTW.BK�<JKF6q Z�B(IÃI ÷ �hJ�G ·<J�Z � ZPWgJi·B��a�BK· ZLIL·3ZP@»Y)JiZ
B�OKOKJ�DLD�ZP@SZPWHJ/IPJKDL@�M^IPOKJ�;��9JXB�DLDLMHa
J/ZPW!B(Z f�@�ZPWQIP@�f�@�ZPD�W!BK�hJEJ�l'M.B�C6\^IP@)f!B[f ÷ C ÷ Z¸·�@[j7Y<B ÷ F ÷ FgY�B�OKO�JKDLD
ZP@�ZPWgJEZP@'@�C�B[FHG ChJ�JK\»@)F»MgD ÷ FHY ÷ Z ÷ F�DÃMgOPW B O(B[DLJ��U� � ° � � ° �a¢Ub � ; e ÷ FHOKJ Â/@)f�@�Zi± ÷ F ÷ Z ÷ B(ZPJ�D�ZPWHJ
FHJKY�@[Z ÷ B�Z ÷ @)F � ÷ ZEW.B�D/OK@�D�ZPD/@�j�:�\�J�IAa ÷ F'M^ZPJ/jk@�I/ZPWgJ	OK@�a
a�MgF ÷ O1B�Z ÷ @)F6;

��JiZ
MHDQO�@)FHD ÷ GHJ�I�ZPWgJ]M^Z ÷ C ÷ Z¸·�@[j4ZPWHJ�I�@)f�@�ZPDTj IP@�a B¦DL\�JKO ÷ �.O]\�@�DLD ÷ f^C>J3B�Y[IPJ�JKa
J�FhZ1;Àe<MH\H\�@)DLJ
ZPWHJXIP@�f�@[ZPDsB[Y�IPJKJ B(ZEZPWHJSf�JKY ÷ FHF ÷ FHYQ@�j~ZPWHJXFHJKY�@[Z ÷ B�Z ÷ @)F�� ÷ ;dJ[;� ��° � � ZPW!B(Z4Â/@�f�@[Zi¯ � ÷ CuC�OK@�FhZ ÷ F'MHJ
��@[IGC ÷ FHY¦jk@�I�B�F B[GHG ÷ Z ÷ @�F.B�CE:��¦a ÷ F'M^ZPJKD�B[FHG � ÷ CuC/ZPWHJKF,B�CuC>@1�¼Â/@)f�@[Zi±oZP@¶MgDLJ]ZPWHJ�ZP@'@[C/jr@[I =1�
a ÷ F'M^ZPJKD6� ÷ ;dJ�;� � :�� µ =1� Z ;~V/W ÷ D~� ÷ CuC!B(CuC>@1� f�@[Z�W�Â�@�f�@�Zi¯xB[FHG
Â/@�f�@�Zi±�ZP@X\�J�ILjr@[IPaoZPWHJ ÷ I�a ÷ F ÷ a�B�C
IPJ�l'M ÷ IPJ�G�Z ÷ a
JE\�J�I ÷ @'GHD��^fHM^Z�� ÷ CuC�B�C C>@1� Â/@)f�@�Zi¯ÀZP@T\�JiILjk@�IPa§jk@�IEBSjkJi� a
@�IPJ/Z ÷ a
J4\�JiI ÷ @'GgD f�J�jr@[I�J
ZPWHJ�B[Y�IPJKJ�a
JKF<Z ÷ D ÷ a
\^C>JKa
J�FhZPJKG ��B[FHG¦\�@�DLD ÷ fNCu· B[GHG ÷ Z ÷ @)F!B(C7Z ÷ a
JT\�J�I ÷ @'GHD4B(j�ZPJ�I4ZPWgJ�B�Y�IPJKJKa�JKFhZ ÷ D
÷ a
\^C>JKa�JKFhZPJ�G�; � F�\.B�ILZ ÷ OKM^C�B(I"��Â/@�f�@�Zi¯ ���EW ÷ OPWT\^C�BK·^D�ZPWHJ�IP@[C>J�@�j!y � ÷ D�B�CuC>@1��J�G ZP@/��@[IDCT:��sa ÷ FNMNZPJ�D
B�OKOK@�IPG ÷ FgY
ZP@
Z�WgJ�B�Y[IPJ�JKa
J�FhZ1;	V/W'MHD ÷ ZPD4M^Z ÷ C ÷ Z¸·»j IP@�a ZPW ÷ Ds��@[IGC ÷ DS:��

�

c ° n��<; �9@[IDC ÷ FgY
jr@[IR:)�
a ÷ F'M^ZPJKD ÷ DTa
@�IPJTZPW.B�F ÷ ZPDSa ÷ F ÷ a�B�C~IPJKl'M ÷ IPJKa�JKFhZ�� � �K|M}O ° =1b � ; � MNZ$��Ji�hJ�F � ÷ ZPW¦ZPWHJ�c�a ÷ FNMNZPJ�D
Â/@)f�@[Zi¯³W.B�G���@[IGC<JKG f�J�jr@[IPJTZPWHJTFgJ�Y)@�Z ÷ B(Z ÷ @�F¦W!B[D4D�ZiB�ILZPJKG�� T � �   � ° c � � ÷ Z ÷ DAD�Z ÷ CuC�C+J�DLDXZPW!B[F ÷ ZPD
a�B(² ÷ a�B�CgZ ÷ a�JS� � �K�R�S ° ¤�� � ;�Â/@)f�@�Zi¯,W.B�D�J�Fg@�MgY�WQZ ÷ a�J/ZP@S��@�IGC�B[F]B�GgG ÷ Z ÷ @)F!B�C6:)�Sa ÷ F'MNZPJ�D�D ÷ FgO�J
÷ ZPDEGHJ1B[G^C ÷ FHJ ÷ D ÷ F9¤�bQa ÷ F'MNZPJ�DS� FH@[ZPJ4ZPW.B�Z/ZPWHJS@�I ÷ Y ÷ F!B(C�GgJ(B[G^C ÷ FgJX�sB�DX¤.�
a ÷ F'M^ZPJ�D�j IP@�a ZPWHJXZ ÷ a
J
÷ ZED�ZiB�ILZPJKG���@[IGC ÷ FHY�@)F]ZPWHJXY�@hB�C �HfgM^Z ÷ ZEW!B[D/B�CuIPJ1B�G^·���@�IGChJ�G%jr@[IscQa ÷ F'MNZPJ�D � ;

`�j�ZPJ�IRZPWgJ�B�Y[IPJ�JKa
J�FhZ ÷ D ÷ a
\^C>JKa
J�FhZPJKG � ÷ ;dJ[;�¡B(j�ZPJiITÂ/@)f�@[Zi¯³W.B�DA��@[IGC<JKG¦jr@[I :)��a ÷ F'M^ZPJ�DSB�FgG
Â/@)f�@[Zi±,W.B�DE��@�IGChJ�G�jr@[I�=1�
a ÷ FNMNZPJ�D��6Â/@�f�@[Zi¯ � ÷ CuC�W!BK�hJTc<b�a ÷ F'M^ZPJKDEMHFhZ ÷ C ÷ ZPD4GHJ1B�GNC ÷ FHJ��k�EW ÷ OPW
ZP@�Y)JiZPWgJiI�� ÷ ZPWSZPWHJ a ÷ F'M^ZPJKD6��@�IGC<JKG�f�J�jr@[IPJ�ZPWHJ B[Y�IPJKJ�a
JKFhZ�� ÷ CuC^Y ÷ �<J ÷ Z�p �Ea ÷ F'MNZ�JKD�� ÷ ;dJ[;�NB�C+a�@)D�Z ÷ ZPD
a�B(² ÷ a�Mga � ;>�/@1��Ji�hJiI"�)Z�WgJ�\^IP@)f!B[f ÷ C ÷ Z¸·	ZPW.B�Z ÷ Z�� ÷ CuC^f�J�B�f^C+J�ZP@/��@[IGC	ZPWgJ�DLJ chbEa ÷ F'M^ZPJKD ÷ D~@)F^Cu·T�a¢Ub<;
V/W'MHD ÷ ZPD�JP²g\�J�O�ZPJ�G
M^Z ÷ C ÷ Z¸·�j IP@�aw��@[IGC ÷ FHYSB�j Z�J�I�ZPWgJsB[Y�IPJKJ�a
J�FhZ ÷ D ÷ a
\^C>JKa�JKFhZPJ�G ÷ D �a¢Ub

�

chb
�

c ° ���<;
e'Mga�a ÷ FgY	ZPWgJ�DLJXM^Z ÷ C ÷ Z ÷ JKD/��JX@�fNZiB ÷ F%Z�W.B�Z � � � � :)� µ =(� Z	µ z = µ c µ � � ° =[¤[�';

V/WgJ�@)F^Cu·9MNZ ÷ C ÷ Z´·¶jk@�I�Â/@)f�@�Zi±4���EW ÷ OPW«\^C�BK·^DSZPWgJ�IP@�C>J�@[jEv � ÷ D�B(ZLZiB ÷ FgJ�G¶j IP@�a IPJ(B[OPW ÷ FgY»ZPWHJ
B�Y[IPJ�JKa
J�FhZ1; � Z]GH@'JKD]FH@[Z�W.BK�<J3jkM^ZPM^IPJ%Z ÷ a�J3\�JiI ÷ @'GgD]D ÷ FHOKJ ÷ Z�D%GHJ1B�G^C ÷ FHJ3� ÷ CuCRB(ILI ÷ �hJ¶B�j ZPJiI�ZPWHJ
B�Y[IPJ�JKa
J�FhZ ÷ D ÷ a
\^C>JKa
J�FhZPJ�G�� ÷ ;dJ�; � ÷ F :)� ª =(�Qa ÷ F'M^ZPJ�DK;~V/W'MHD ÷ ZPD/\!BK·^a
J�FhZPD�B�IPJ�=1�

�

c ° ch�';�e ÷ FgO�J
ZPWHJ
B�Y[IPJ�JKa�JKFhZ ÷ DTIPJ(B[OPWHJKG«GHM^I ÷ FgY�ZPWHJQ�HIPD�ZSZ ÷ a�JQ\�JiI ÷ @'G9@[j�Z�WgJ�FgJ�Y)@�Z ÷ B(Z ÷ @�F � ÷ Z�GH@'JKDTFH@[ZTW!BK�<J
B�Fh·»B[GHG ÷ Z ÷ @�F!B(C6O�@)D�ZPDK;�V/W'MgD6� � � � � :)� µ =(� ZXµ z : µ � µ � � ° ch�';

�s\^Z ÷ FgY¦@�M^Z�B(Z�ZPWHJ
f�JKY ÷ FHF ÷ FHY¦@[jsZPWgJ�FHJKY�@[Z ÷ B�Z ÷ @�F � ��° � � ÷ DT��@[IPDLJ
jr@[I�Â/@�f�@[Zi¯ºZPW!B[F9ZPWHJ
B�Y[IPJ�JKa
J�FhZ � :�� µ =(� Z ; � j6@)\^Z ÷ FgY	@)M^Z @'OKO�MNI�D��'Â/@�f�@[Zi¯ ��@)F6q Z W.BK�<JEB[F<·�\NIP@'GHMHO�Z ÷ �<J�Z ÷ a
J/\�J�I ÷ @'GHD
f�Jijk@�IPJ ÷ Z1; �/@1��Ji�hJiI"� ÷ Z�a%BK·,f�J¦B�fNC>J ZP@«\�JiILjk@�IPa a�@)D�Z]@�j ÷ ZPD�a%B1² ÷ a�B�C/IPJ�l'M ÷ IPJ�GÀZ ÷ a
J.� ÷ ;dJ�;�
p<¤ a ÷ F'M^ZPJKD���B�j ZPJiIEZPWgJXI�JKDL@�MNIPO�JSf�J�OK@�a
JKDEBK��B ÷ C�B[f^C>J�B[Y<B ÷ F¦B�FHG�f�Jijk@�IPJ ÷ ZPDEGgJ(B[G^C ÷ FgJ B(ILI ÷ �<JKDK;sV/WHJ
\^IP@)f!B[f ÷ C ÷ Z¸·EZPW!B(Z ÷ Z7� ÷ CuChf�J�B�f^C>J�ZP@ ��@�IGC4ZPWgJ�DLJ�ph¤ a ÷ F'M^ZPJKD ÷ D7@)F^Cu·S�a¢Ub<;�V/W'MHD�� � � � � � � µ z = µ c µ � � °
�a¢ b

�

ph¤
�

c ° =(_[c^;



Â�@�f�@�Zi±4�¡�AW ÷ OPW \NC�BK·^D
ZPWHJ3IP@�C>J3@�j�v �E� ÷ CuCXW!BK�<J3ZPWgJ OPW.B�FgO�J3ZP@9��@�IGC ÷ ZPD
ZP@�ZiB(C4a�B(² ÷ a�B�C
Z ÷ a
J�B�j ZPJiIS@�\NZ ÷ FHY�@)M^Z"�7fHMNZ B[Y<B ÷ F¶@�FNCu· � ÷ ZPW9B�\NIP@�f!B[f ÷ C ÷ Z¸·¦@�j��'¢Ub';�V/W'MgD � � � � � � µ z : µ � µ � � °
�a¢ b

�

:)�
�

c ° c<�<;�V/W ÷ D ÷ DEJ�l'M.B�C¾Z�@ ZPWHJSM^Z ÷ C ÷ Z¸·]j I�@)a ZPWHJRB[Y�IPJKJ�a
JKFhZ � :�� µ =1� Z �.�EWHJ�IPJ ÷ ZE��@[IDC^D
jk@�IT=(� a ÷ F'M^ZPJ�D�� ÷ ZPW]OKJiILZiB ÷ F<Z¸·�;

��� � � ���;��� � � ���]���j����� �����;�W
W���;�H�Q�

�9JEB�IPJ/Fg@1�xI�J1B�GN·�ZP@XO�@)FHD ÷ GHJ�I�ZPWHJ�\^IP@)f^C>JKaº@�j6WH@1� BAIiB�Z ÷ @)F!B(C!B�Y)J�FhZ¡� ÷ CuC!OPWH@'@)DLJ ÷ ZPD�FHJKY�@[Z ÷ B�Z ÷ @)F
D�ZLIiB�ZPJKY�·); `ºMgDÃJ�jkM^C�FH@�Z ÷ @)F ÷ DAZPWHJ�¯EB�DLW9±�l'M ÷ C ÷ fNI ÷ MHa �d¯EB[DPb�_*�7�7ÂEb<¤6� ; � ZSMHDLJ�DAZPWHJTOK@�FgO�JK\^ZS@�j�B
D�ZLIiB�ZPJKY�·�\^IP@[�HC>JAZ�W.B�Z ÷ DEB�F�@�IPGgJiIPJKG]DLJiZE@[j¡D�ZLIiB�ZPJKY ÷ JKD��H@�FgJ4jk@�IEJ1B�OPW�\^C�BK·hJiI1;
#]$��~���+�[� �.� z �
	»�g&10 24�6�~�k�r�+|���� ��8  # .t14^A(+1f8L$xyF5�^A&�h	*98 ��� © µ � ¬ � ,?.�( ¯EB�DLW J�l'M ÷ C ÷ f^I ÷ Mga &�u2(
Dm&)e+86*H&�u`(+* 1f8E^jG�(+14,/Ga$F&���8E^t. \ ,wus8t(gij>�(6$+8EGH1 � � ¡ = µ :'£ e�&68E.�G�&+17>b(k�)8;(�ex,,��8E^W8EGH1N.t14^A(g1f8L$xy;yk,486* ex,?G�$
(xG�&x3�1fit&xDF8�1?>b(+1<,=1H5�^W8fut8E^t.;1�&�1?>b(g1|$+8EGH8E^A(+1f8te[:]>�8EG�,=1	it>b&)&x.t8E. � M \ $x,/�)8EG�1?>b(g1<1?>�8F&+1?>�8r^0(6$g8EG-1�
ij>b&)&k.t8E. ��� n

V/W ÷ D�a
J1B�FgD6��ZPW!B(Z ÷ jTf�@�ZPW,B[Y�JKFhZPD�MHDLJ»ZPWgJ»D�ZLIiB�ZPJKY ÷ JKD�DL\�JKO ÷ �!JKG,jk@�I
ZPWHJKa ÷ FxZPWgJ D�ZLIiB�ZPJKY�·
\^IP@[�HC>J�@[j ZPWgJ�¯EB�DLW J�l'M ÷ C ÷ f^I ÷ MHa(��ZPWHJKF¶FH@»B[Y�JKFhZS� ÷ CuC�f�JKFHJ��HZSfh· GgJi� ÷ B(Z ÷ FHY»B[FHG¶MgD ÷ FHY»B[FH@�ZPWgJiI
D�ZLIiB�ZPJKY�·);'�/@1��J��<J�I"��ZPWgJSMHDLJT@�j ¯EB[DLW¦J�l'M ÷ C ÷ f^I ÷ MHa ÷ F¶BQa
@'GHJ�C�@�j B(CuZPJiIPF.B�Z ÷ FHY � @ t J�IPD/C>J(B[GHDsZ�@�B[F
B�fgDLM^IPG�¯EB[DLW�JKl'M ÷ C ÷ fNI ÷ B � V ÷ Iin�n � � B�F B�Y)J�FhZ�a�BK·¶MHDLJ�B]ZPWNIPJ(B(ZTZPW!B�ZS��@�MNC>G�FH@[ZTf�J�O1B�ILI ÷ JKG�@)M^Z
÷ j�Z�WgJ�B�Y)JKF<ZX��J�IPJ�\gM^Z ÷ F¦ZPWgJ�\�@�D ÷ Z ÷ @)F¦ZP@]GH@]DL@*�7D ÷ FHOKJ�ZPWHJTZPWNIPJ(B(Z	a
@1�<JT��@�MNC>G¦Y ÷ �hJ�ZPWHJQB�Y)J�FhZ
C>@1��JiIT\!BK·h@ t ZPW!B[F ÷ ZR��@�MNC>G¶Y�J�ZTfh· Fg@�ZXZiB C ÷ FHY�Z�WgJ�ZPWNI�J1B�ZPJKFHJKG¶B�O�Z ÷ @�F�;�V/W ÷ D ÷ DSf�J�O1B�MgDLJ�¯EB[DLW
JKl'M ÷ C ÷ fNI ÷ Mga¹D�ZLIiB�ZPJKY ÷ JKDXa%BK·¦f�J ÷ F¶JKl'M ÷ C ÷ fNI ÷ MHa¹@)F^Cu· ÷ F¶ZPWHJ f�JKY ÷ FHF ÷ FgY]@�j�ZPWHJ�FgJ�Y)@�Z ÷ B(Z ÷ @�F��7fHM^Z
a�BK·�f�JXMHFHD�ZiB[f^C>J ÷ F ÷ FhZPJiIPa
J�G ÷ B�ZPJ4D�ZiB[Y�JKDK; � F�ZPWHJAjr@[CuC>@1� ÷ FHYQGHJ��!F ÷ Z ÷ @)F �'ZPWHJAO�@)FHOKJ�\NZE@�j�DLMgfHY<B[a
J
\�JiILjkJ�O�Z	JKl'M ÷ C ÷ fNI ÷ MHa �´eN¥�± � � �AÂ���c�� ÷ D4GHJ��!FgJ�G����EW ÷ OPW ÷ DRB
D�ZLIP@�FgY�J�I4O�@)FHOKJ�\NZ"��B�FgG»� ÷ CuC�f�JTMHDLJKG
÷ F»@[IPGHJ�I�ZP@
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ZPWHJ/Z ÷ a
J ÷ F��EW ÷ OÃW�y ��@�M^C+G��.F ÷ DLW
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= � �^ZPWHJKF»DPBK· ¤ JKDK; ��Z�WgJiIL� ÷ DLJ����E\NZ1;
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� � � ���� �!� � ¨!©Pµ ��ª = � ° � � �i�� �!� � ¨^¬1µ ��ª : � B[FHG � � � � � µ � ��� � � ���� �!� � ¨!©Pµ ��ª = � �3�4Â
� � � �i�� �!� � ¨!© µ �!ª = � � � � �i�� �!� � ¨^¬ µ �!ª : � B�FgG � � � � � µ � ��� � � ���� �!� � ¨^¬ µ �!ª : � ��� �'ZPWHJKF

DPBK· ¤ J�DK;
cN;sy *���$'-�$h��& �� �.� � ¨.© �N� ��ª = �10��g� �� �!� � ¨N¬ �^� ��ª : ��� �!&�� ��} �^5!$h�
����8 $ 6!

��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � �i�� �!� � ¨!© µ ��ª = � Z � � �i�� �!� ��¨N¬ µ �1ª : � B[FHG � � � � � � µ � �	� � � � �� � � ��¨.© µ �1ª
= � � �HZPWHJKF]DPBK·»¯/@�B[FHG�@ t JiI �� � � � ¨!© ;

b<;sy 0��H&Q��� *���$'-�$h��$'���<$�|�$<��ÅT$'$N� �� �!� � ¨!© �^� �~ª = �H��� �� �!� � ¨^¬ �^� ��ª : !
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � ���� �.� � ¨.©�µ ��ª = � ° � � �i�� �!� � ¨^¬1µ �)ª : � B�FgG � � � � � � µ � �	� � � �i�� �!� � ¨!©�µ �)ª
= � �^ZPWHJKF»DPBK·»¯/@�B[FHG]@ t JiIQ�� �!� � ¨!© ;

p<;sy *���$'-�$h��& �� �.� � ¨N¬ �N� ��ª : �10��g� �� �!� � ¨.© �^� ��ª = �¸}!�.� ��� ��}«�^5.$h������8 $ 6!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � ����K�!� � ¨!© µ �(ª = � � � � ����K�!� � ¨N¬ µ �(ª : � B�FHG � � � � � � µ � � � � � ����K�!� � ¨N¬ µ �(ª
: � �^ZPWHJKF»DPBK·»¯/@�B[FHG]@ t JiIQ��K�!� � ¨!© ;

¤�; � *��%� &��10�$3|�$'&K���g*���� �!�	!
��ZPWHJ�IL� ÷ DLJ�� �s\^Z1;

y � &
&��K���^�1$'} ��! � j ÷ Z ÷ D~ySqdD~ZPM^IPFXZP@/IPJKDÃ\�@)FHGSZP@4B[FT@ t J�I¡B(Z¡\�J�I ÷ @'G � ��ZPWHJKF ÷ Z~� ÷ CuC^MHDLJ�ZPWgJ�jr@[CuC>@1� ÷ FHY
D�ZLIiB(Z�JKY�· �



=[;A�� �¢h£'  � � &����H�
ÅT�H��&1$3-��g� v �10��g� � *��g!
� j � � � � � � µ �~ª = � � � � ���� �¢h£'  � µ ��ª = � �^ZPWHJKF]DPBK· ¯/@
B�FHG%@ t J�I � � � ¨.©� µ � Z ;

:<;A�� �¢h£'  � � & �(0�$3|�$N&K���g*��[� �.��!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � ���¡ �¢h£N  ��µ � ��� � � � � � � µ � ��� � � � � � µ � �
B[FHG � � ���� �¢h£'  �6µ � ��� � � ���� �!� � ¨!©�µ ��ª = � �^ZPWHJKF ��J(BK�hJ�;

_<;sy *���$'-�$h��& ��K�.� � ¨.© �N� ��ª = �10��g� ��K�!� � ¨N¬ �^� ��ª : ��� �!&�� ��} �^5!$h�
����8 $ 6!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � ���� �.� � ¨.© µ ��ª = � Z � � ���� �!� � ¨^¬ µ ��ª : � �NZ�WgJ�F
�¸B � � j � � � �� µ � � Z � � � �� � � � ¨!© µ ��ª = � B�FgG � � � � � µ � �P� � � � � � � µ � � �^ZPWgJ�F�DPBK· ¤ JKDK;
� f � ��ZPWHJ�IL� ÷ DÃJ ÷ j � � � � � µ � � � � � � �� � � � ¨!©�µ �Nª = � B�FgG � � � � � � µ � � � � � � �� � � � ¨!©�µ �Nª = � �

ZPWgJ�F]DPBK·»¯/@�B�FgG]@ t J�I �� � � � ¨.© ;
� O � ��ZPWHJ�IL� ÷ DÃJ����s\^Z1;

cN;��� �!� � ¨.© ��& �(0�$�|�$'&K�
�H*��[� �.��!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � � � µ � � � � � ���� �!� � ¨!© µ � ª = � B[FHG � � � � � � µ � � � � � ���� �!� � ¨!© µ ��ª = � �
ZPWgJ�F»DPBK·»¯/@
B�FgG]@ t J�I��� �!� � ¨!© ;

b<;sy 0��H&Q��� *���$'-�$h��$'���<$�|�$<��ÅT$'$N� �� �!� � ¨!© �H��� v	� &�����$h�a!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � � � µ � � ° � � ����K�.� � ¨.© µ ��ª = � �^ZPWHJKF
�¸B � � j � � ° �� �!� � �^ZPWHJKF]DPBK· ¤ J�DK;
� f � ��ZPWHJ�IL� ÷ DÃJ��HDPBK·»¯/@�B�FgG]@ t J�I��� �!� � ¨.© ;

p<;Av	� &
� ��$h�]� &��10�$3|�$'&K���g*���� �!�	!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � � � µ � � Z � � ����K�!� � ¨.© µ ��ª = � B[FHG � � � � � µ � �R� � � � � � � µ � � �.ZPWHJKF DPBK·
¤ JKD�;

¤�; � *��%� &��10�$3|�$'&K���g*���� �!�	!
��ZPWHJ�IL� ÷ DLJ�� �s\^Z1;

V/WgJ4\^IP@'@[j�@[j�ZPWHJsC>J�a
a�B ÷ D/fh·�f!B[OGC'�sB�IPG ÷ FHGHMgOiZ ÷ @)F]@�F � ;�`ED ÷ F�ZPWgJ	\^IPJ�� ÷ @�MgD C+J�a
a�B�D��HvwqdD
\�@�D ÷ Z ÷ @)F ÷ F3ZPWgJRFgJ�Y)@�Z ÷ B(Z ÷ @�F ÷ DE��J(B$C»�EWHJKF ÷ ZPDEJP²g\�J�O�ZPJ�G¦MNZ ÷ C ÷ Z´·�j�IP@�a �6J1BK�<J ÷ D4Fg@�Z4W ÷ Y�WHJ�IEZPW!B[F
÷ ZPD�J�²g\�JKOiZPJKG%MNZ ÷ C ÷ Z´·
j IP@�a�@)\^Z ÷ FHYT@)M^Z1; � Z�O(B[FHFH@[Z ZPWNI�J1B�ZPJKF�y � ÷ ZPW%@)\^Z ÷ FgYT@�MNZsB�FgG
ZPW'MHD�� ÷ CuC7Fg@�Z
Y<B ÷ F9B[F<·'ZPW ÷ FHY
f�JiZLZPJ�I4ZPW!B[F � � ��¨.©� µ � Z ÷ F3Z�WgJTjkM^ZPM^IPJ[;RV/W ÷ DAD ÷ ZPM!B(Z ÷ @�F ÷ D	W.B�FgG^C>JKG ÷ F¶D�Z�JK\ =�@�j
vwqdD4D�ZLIiB(ZPJ�Y[·�; V/W'MHDEv � ÷ CuC�OK@�a
\!B(IPJ��s\^Z ÷ FHY
FH@1� ���6J(BK� ÷ FgY
FH@1� ��B[O�OKJ�\NZ ÷ FHY
ySqdDEOKM^ILIPJ�FhZE@ t J�I"�
B�FgG�IPJ(B[OPW ÷ FHY�B�F»B[Y�IPJKJ�a
J�FhZ/@[j � � � ¨!©� µ � Z ÷ F%ZPWHJXFHJP²NZsZ ÷ a
J4\�J�I ÷ @'G6;

� F D ZPJK\,:!��v OPWgJ�O C^D��EWHJ�ZPWHJ�I�ZPWHJ�IPJ ÷ D�B¦\�@)DLD ÷ f ÷ C ÷ Z¸·�ZPW!B(Z�y � ÷ CuC�C>J(BK�hJ ÷ F�ZPWgJ�FHJP²NZ�Z ÷ a
J
\�JiI ÷ @'G»B[FHG%�EWHJ�Z�WgJiI ÷ Z ÷ D���@[ILZPW ÷ Z/ZP@��sB ÷ Z/jr@[I/yoZP@�C>J1BK�<J[;



� F�D�ZPJK\�_/� v OK@�a
\!B(IPJ�DSySqdDQ@ t JiIT� ÷ ZPW«\�@�DLD ÷ f^C>J
jkM^ZPMNI�J
@)M^ZPO�@)a
J�DK; �N@�I�v ZP@ B[O�OKJK\^Z�ZPWHJ
@ t J�I"� ÷ ZTFHJKJ�GgDSZP@»f�J�ZPWgJ�f�J�D�ZS@�\NZ ÷ @�F«B�FHG«B�C>DL@»f�J�ZLZPJiISZPW!B[F¶@�\NZ ÷ FHY»@)M^Z1;
VsWgJ�\�@)DÃD ÷ fNC>JQjrM^ZPMNIPJ
@�MNZPO�@)a�JKDEGgJ�\�JKFHG¦@�F��EWHJ�ZPWHJiIXySqdDXM^Z ÷ C ÷ Z¸·»j�IP@)a �� �!� � ¨^¬ B�Z ��ª : ÷ D	W ÷ Y�WgJiIAZPW!B�F ÷ ZPD4MNZ ÷ C ÷ Z´·�j�IP@)a
��K�!� � ¨!© B(Z �6ª =[; � j�ySqdD/MNZ ÷ C ÷ Z´·
j�IP@)a®��K�!� � ¨^¬ B(Z �6ª : ÷ D C>@1��JiI/ZPW!B[F ÷ ZPD�MNZ ÷ C ÷ Z´·
j I�@)a ��K�!� � ¨.© B(Z ��ª =��
ZPWHJKF¶v � ÷ CuC�@ t JiI �� � � � �6�EW ÷ OÃW¦� ÷ CuC�f�J�B[O�OKJK\^ZPJ�G f<·¦y ÷ F¦ZPWHJTFgJ�²NZXZ ÷ a�JT\�J�I ÷ @'G6; � j ySqdDSMNZ ÷ C ÷ Z´·
j I�@)a �� �!� � ¨!© B(Z ��ª = ÷ D�J�l'M.B�C.ZP@ ÷ ZPD MNZ ÷ C ÷ Z´·
j�IP@)a¹�� �!� � ¨^¬ B�Z ��ª :!�'ZPWHJKF]v � ÷ CuC¾@ t JiIS�� �!� � ¨!© �'�EW ÷ OÃW
� ÷ CuC7f�J4B[O�OKJ�\NZPJ�G]fh·�yS; � j�ySqdD�MNZ ÷ C ÷ Z´·
j I�@)a®�� �!� � ¨N¬ B(Z �6ª : ÷ D�W ÷ Y�WHJ�I ZPW.B�F ÷ ZPD�M^Z ÷ C ÷ Z¸·�j IP@�a®�� �!� ��¨.©
B�Z ��ª =.�.ZPWHJKF»ZPWgJRf�JKD�Z4v O1B�F¦WH@)\�J4jk@�I ÷ F»ZPWHJXjkM^ZPM^IPJ ÷ DQ�� �!� � ¨N¬ ; � j�B�OKO�JK\^Z ÷ FgY � � FH@1�o· ÷ J�C>GHDXB
W ÷ Y)WHJ�IEM^Z ÷ C ÷ Z¸·�ZPW!B�F�Z�WgJ�DLJX\�@�DLD ÷ f^C>JX@)M^ZPO�@)a
J�D��Hv � ÷ CuC�B[OKO�JK\^Z ÷ Z1;

� F�D�ZPJK\HD�c � ¤ �^v OK@�a
\!B(IPJ�D~ZPWgJsB[f�@��<J/\�@�DLD ÷ f^C+Js@)M^ZPOK@�a
J�D~� ÷ ZPW �E\NZ1; � j!ZPWgJ�IPJ�C>J���B�FhZ @)M^ZPO�@)a
J
÷ D/f�JiZLZPJ�I�ZPW.B�F=�s\^Z/@�MNZ"�NZPWgJ�F»v � ÷ CuC7DPBK·»¯/@�B[FHG�� ÷ CuC7a�B$C<J	B[F»@ t J�I1; � j9�s\^Z ÷ D/f�J�ZÃZPJ�I"�Hv � ÷ CuC
@�\NZ/@�M^Z1;

V/WgJ»C>@)Y ÷ O¦f�JKW ÷ FHG�ySqdD]D�ZLIiB�ZPJKY�· ÷ F,ZPWgJ]C>JKa�a�B9B[f�@1�<J ÷ D]B�D
jk@�CuC>@1�EDK;³`ED ÷ F�ZPWHJ»\NIPJi� ÷ @)MHD
C>JKa�a�B[D6� ÷ j7�� �¢h£'  � ÷ FQZPWHJ/FHJP²NZ�Z ÷ a�J�\�JiI ÷ @'G ÷ D Fg@�Z���@�IPDLJ jk@�I�v ZPW!B[F �s\^Z @)M^Z ÷ FQZPWHJ�FHJP²NZ�Z ÷ a
J
\�JiI ÷ @'Gx� D�ZPJK\�= � �7ZPWHJKF¦yº� ÷ CuC��sB ÷ Z MgFhZ ÷ C�ZPWgJ�FHJP²NZ	Z ÷ a
JT\�JiI ÷ @'G¦jk@�ITv ZP@»�6J1BK�<J[; � F¶D�ZPJ�\9:/��y
OK@�FHD ÷ GgJiIPD�C>J1BK� ÷ FHY^; ��ZPWHJ�IL� ÷ DÃJ�� ÷ j�ySqdD/MNZ ÷ C ÷ Z´·Qj�IP@)a®�� �!� � ¨!© B(Z ��ª = ÷ D�W ÷ Y)WHJ�I ZPW!B[F ÷ ZPD M^Z ÷ C ÷ Z´·
j�IP@)a
�� �!� � ¨^¬ B(Z �¾ª :!� ÷ Z�� ÷ CuC7OPWg@'@�DLJ	f�J�Z´��J�JKF»B�OKOKJ�\NZ ÷ FHY�vwq Ds@ t JiIS� D�ZPJ�\»_)B � � �� � � � ¨!© � ÷ F%ZPWHJ4FgJ�²NZ�Z ÷ a
J
\�JiI ÷ @'G � D ZPJK\ _[f � ��B[FHG��E\NZ4@�M^ZEFg@1��� D�ZPJ�\ _[O � ;�V/WHJXIPJ�D�ZE@[j�ZPWgJRD�ZLIiB�ZPJKY�·¶� D�ZPJK\HD/c � p � O�@)FHD ÷ GgJiIPD
ZPWHJ�D ÷ ZPM!B(Z ÷ @�FHD ÷ F �EW ÷ OPWQySqdD�M^Z ÷ C ÷ Z´·Tj I�@)a ��K�.� ��¨.© B(Z �hª = ÷ D¡Fg@�Z�W ÷ Y�WgJiI~ZPW!B[F ÷ ZPD�MNZ ÷ C ÷ Z´·Tj IP@�a ��K�!� ��¨N¬
B�Z ��ª :<; � F Z�WgJ�DLJ�D ÷ ZPM.B�Z ÷ @)FHD���yº� ÷ CuC�OK@�a
\!B(IPJ�ySqdDT@ t J�I"����K�!� � ¨!© ÷ F Z�WgJ�FHJP²NZSZ ÷ a�J \�J�I ÷ @'G9B�FgG
�s\^Z1;R¯/@[ZPJTZPW!B(Z ÷ j ywY<B ÷ FHDAZPWHJTDPB�a
JTM^Z ÷ C ÷ Z´·»j IP@�a � � B�FgGx��K�!� � ¨!© � ÷ Z4� ÷ CuC ÷ FHD ÷ D�ZXZPW!B�Z � � ° ��K�.� �
B�OKOK@�IPG ÷ FgY�ZP@ ZPWHJ	B[DLDLMHa
\^Z ÷ @�F��,�sM^ZPO�@)a
JE� ÷ ZPW�ZPWHJXDPB�a
J4MNZ ÷ C ÷ Z´· �N;

z � ½ � " 	»$'}!�g�����N�[� �.� ���7��� ��} �(0�$q����&K����� 89$�*�$h�����6�
V/WHJs�HIPD�Z�\�J�I ÷ @NG%@�j7ZPWgJ4FHJKY�@[Z ÷ B�Z ÷ @)F ÷ D/G ÷ut J�IPJ�FhZ�j�IP@)a§ZPWHJ4@[ZPWHJ�IPD�D ÷ FgO�JSv O(B[FHFg@�Z �s\^Z"�HfgM^Z�O(B[F
@�FNCu·�a%B$C<J4B[F]@ t J�I/@�IE�6J1BK�<JAZ�WgJ4FgJ�Y)@�Z ÷ B(Z ÷ @�F6; � F
ZPWgJ4FHJP²NZE�6J�a
a�BX��JADÃ\�JKO ÷ j ·»vwqdD/D�ZLIiB�ZPJKY�· ÷ F
ZPW ÷ D/\�J�I ÷ @'G6;

� $'8 89� . � v � &
&K�����N�($'} �,���¾��� ��}¶�10�$�����&K��*�$h��� �6� � ��° �   � F ZPWHJ¦�gI�D�Z»\�J�I ÷ @'G @�jTZPWHJ
FHJKY�@[Z ÷ B�Z ÷ @)F �!v � ÷ CuC7MHDLJ4ZPWgJ4jk@�CuC>@�� ÷ FgY
D ZLIiB(ZPJ�Y[· �

=[;A�¡ �¢h£N  � � �x�10�$¦&1$'�<�.���x*�$h������� � � ° =  � &����H�
ÅT�H��&1$»- �H� v �10��H� � *��+!
� j � � � � � � µ = � � � � �¸�¡ �¢h£N  � µ = � �gZ�WgJ�F
��B � � j � � ���¡ �¢<£'  � µ � ��� � � � � � ©� µ � Z	µ = � �HZPWgJ�F»��J(BK�hJ�;
� f � ��ZPWHJ�IL� ÷ DLJ��!@ t JiI���K�!� 
 ;



:<; �w�!�+�[� ��}�-��g� �� �¢h£'  � � &��10�$3|�$'&K���g*������.�	!
��ZPWHJ�IL� ÷ DLJ.� ÷ j � � ���� �¢h£'  � µ � ��� � � � � � � µ � ��� � � ���� �!� 
 µ � �
B[FHG � � ���� �¢h£'  � µ � ��� � � ���� �!� © µ = � �HZPWgJ�F
@ t JiI ��K�!� 
 ;

_<;sy *���$'-�$h��& ��K�!� 
 �N� � �10��g� ��K�!� © �^� = �����.&�����}��N5!$h�
�[� 89$ r!
��ZPWHJ�IL� ÷ DLJ.� ÷ j � � ���� �!� 
�µ � � Z � � ���� �!� ©�µ = � �^ZPWHJKF»@ t JiI �� � � 
 ;

cN;sy 0��H&Q��� *���$'-�$h��$'���<$%|�$h�iÅT$'$'� �� �!� 
 ���^Å¼�g��� �� �!� © � ���(0�$ ��$ �6����� 89$�*�$h��� �6�	!
��ZPWHJ�IL� ÷ DLJ.� ÷ j � � ����K�!� 
 µ � � ° � � ����K�!� © µ = � �^ZPWHJKF»@ t JiI ��K�!� 
 ;

b<;sy *���$'-�$h��& �� �!� � ¨N¬ �^� �7ª : �10��H� �� �!� � ¨.© �N� ��ª = �¸}!�.� ��� ��}«�^5.$h����� 89$ 6!
��ZPWHJ�IL� ÷ DLJ.� ÷ j � � ���� �!� 
Kµ � � � � � �i�� �!� ©Ãµ = � B[FHG � � ���� �!� ©Ãµ = � Z � � ���� �¢h£'  � µ � � �6Z�WgJ�F¦@ t JiI
�� �.� 
 ;

p<; � $'�'5!$3��& �(0�$3|�$'&��Q�H*��[� �.��!
��ZPWHJ�IL� ÷ DLJ.�!�6J1BK�hJ�;

V/WgJ4C>@)Y ÷ OTf�JKW ÷ FgG]ZPWHJSD�ZLIiB�ZPJKY�· ÷ F%Z�WgJS\^IPJi� ÷ @)MHD�C>JKa
a%B ÷ D/ZPW!B(ZAym� ÷ CuC�B[O�OKJ�\NZ	B�F3@ t J�I/j�IP@)a
v @)F^Cu· ÷ j ÷ ZEf�JiC ÷ J��<JKD/ZPW!B(ZAv O(B[F]ZPW^IPJ1B�ZPJKF ÷ Z/� ÷ ZPW=�E\NZ ÷ F]ZPWHJAFHJP²NZ/Z ÷ a�JA\�J�I ÷ @'G6;

V/WgJ	�gIPD�ZED ZPJK\ @[j~ZPWHJXD ZLIiB(ZPJ�Y[·]ZLIPJ(B(Z�D�ZPWgJRO1B�DLJ ÷ F��EW ÷ OÃW ÷ Z ÷ D4f�J�ZLZPJiI/jk@�I	v Z�@��6J1BK�<J ÷ F»ZPWHJ
DLJ�OK@)FHG]Z ÷ a
J	\�J�I ÷ @'G9� � ° = � ZPW.B�F�ZP@A�E\NZ1; � F]ZPW ÷ DsO1B[DÃJ��6vwqdD/ZPW^IPJ1B�Z/ZP@ �s\^Z ÷ DEFg@�ZEO�I�JKG ÷ fNC>J�;�y �
�EWH@
\^IPJ�jrJ�IPD4�� �¢h£'  � @1�hJiI	B[Fh·»@�ZPWgJiI4@)\^Z ÷ @)F �H� ÷ CuC~FH@[Z	B�OKOKJ�\^ZSB�Fh·»@ t JiIEj IP@�a v B[FHG%� ÷ CuC�@ t JiI
� ��©� µ � Z ÷ F�ZPWHJSFHJP²NZsZ ÷ a
JS\�JiI ÷ @'G�;sV/W ÷ D�� ÷ CuC�B�C C>@1� y³ZP@Q��@[IGC�jr@[I ÷ ZPDEa�B(² ÷ a�B�C7\�@)DLD ÷ f^C>JSZ ÷ a
J
\�JiI ÷ @'GgDK;�V/W'MHD�� ÷ F Z�W ÷ DSO(B[DLJ.��v O�@)a
\!B�IPJKD � ��©� µ � Z B[FHG���J(BK�hJ�Fg@1� ��B�FgG¶GHJKO ÷ GgJ�DTJ ÷ ZPWHJ�ISZP@
�6J1BK�<JS@[I/Z�@ a%B$C<JXDL@�a
J4@ t JiI/�EW ÷ OPW ÷ Z C^FH@1�ED�� ÷ CuC�f�J4IPJ # JKOiZPJKG6;

V/WgJ�DLJKO�@)FHGQD�Z�JK\
@�j.ZPWHJ�D�ZLIKB(ZPJ�Y[·�O�@)FHD ÷ GgJiIPD~ZPWHJ�D ÷ ZPM!B(Z ÷ @�F �EWHJiIPJ�y,� ÷ CuCgC>J1BK�<J�ZPWHJ�FHJKY�@[Z ÷ B�Z ÷ @)F
�EWHJKF»v B[\H\NI�@hB�OPWgJ�D ÷ Z1;

V/WgJ	ZPW ÷ IPG]D�ZPJ�\3@�j~ZPWHJSD�ZLIiB�ZPJKY�·]OK@�FgD ÷ GHJiIPD/ZPWgJ	D ÷ ZPM.B�Z ÷ @�F��EWHJ�IPJ	ySq D4M^Z ÷ C ÷ Z¸·]j�IP@)a �� �!� 
 B�Z	� ÷ D
W ÷ Y)WHJ�I4ZPW.B�F ÷ ZPD4M^Z ÷ C ÷ Z´·3j�IP@)a ��K�.� © B(Z�=[;R`EDXJ�²g\NC�B ÷ FgJ�G9B[f�@1�<J���v O1B�F¦@ t JiI �� � � 
 �6�AW ÷ OPW3� ÷ CuC�f�J
B�OKOKJ�\NZ�JKG¦fh·»yS; � j�ywGH@'JKD4Fg@�ZEC>@)DLJ.�6fHMNZ4B�C>DL@]Gg@'J�DEFg@�Z4YhB ÷ F¦@1�hJiI4Z ÷ a
J
� D�ZPJ�\3c � � ÷ ZE� ÷ CuC�B�OKO�JK\^Z
�� �!� 
 ; � j�y YhB ÷ FgD	@1�hJiIXZ ÷ a
J�� D ZPJK\¶b � �7vwqdDS@ t J�I4� ÷ CuC�FH@[Z	f�J�B[O�OKJ�\NZPJ�G�; yw� ÷ CuC�@ t J�I��� �.� © ÷ F3ZPWHJ
FHJP²NZ4Z ÷ a
JS\�J�I ÷ @'G ���EW ÷ OÃW � ÷ CuC�f�JTf�JiZLZPJ�IEjr@[IRv ZPW!B[F �s\^Z1;	V/W'MgD6�7v ÷ D4C>J�j Z	� ÷ ZPW�Z´��@�@)\^Z ÷ @)FHD �
B�OKOKJ�\NZ ÷ FHY3�� �.� © GgM^I ÷ FgYSZ�WgJ4FgJ�²NZ Z ÷ a
J4\�J�I ÷ @'G �^@�IE�6J1BK�<JXFH@1�S; � F�Z�WgJ/�HIPD�Z/O(B[DLJ.� ÷ Z�� ÷ CuC7@ t J�I��� �!� 
 ;
� j�ZPWHJXDLJ�OK@�FgG»O1B�DLJX@NOKOKM^IPD�� ÷ Z/� ÷ CuC��6J1BK�hJ�;

�9J�O1B�FQFH@1�,OK@�a�f ÷ FHJ¡Z�WgJ�D�ZLIiB(ZPJ�Y ÷ J�D~\^IPJKDLJ�FhZPJKG ÷ F ZPWHJ�C>JKa
a%B[D�B�f�@1�<J/B[FHG�DL\�JKO ÷ j ·TZPWHJ�D�ZÃIiB(ZPJ �
Y ÷ J�D/ZPW.B�ZEB�IPJ ÷ F»DLMHfgY<B[a�J � \�JiILjkJ�O�Z/J�l'M ÷ C ÷ f^I ÷ MHa�;



� 0�$N�g��$'8  �L{��K���^�1$'}�� $'&  V/WHJ3D�ZLIiB�ZPJKY ÷ JKD»f�J�C>@1� B�IPJ ÷ F \�JiILjkJ�O�Z»J�l'M ÷ C ÷ f^I ÷ Mga Y ÷ �<JKF @�MNI»B�D �
DLMHa
\^Z ÷ @)FHDK;

y � &
&��K���^�1$'} ��!
=[;sy 0��H&����~��&10�$'� ÅT�g��Æ�� ��}9�.� �+�(&
}.�!�.��!

� j �P� � ° �/�^ZPWHJKF»�6J1BK�<J[;
:<;A�� �¢h£'  � � &����H�
ÅT�H��&1$3-��g� v �10��g� � *��g!

��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � � � � µ �/ª = � � � � ���� �¢h£'  � µ �/ª = � ��ZPWHJKFxD�BK· ¯�@�B�FgG,@ t J�I �
� � ¨.©� µ � Z ;

_<;sy *���$'-�$h��& ���� �!� � ¨.©�µ ��ª = � �10��g� ���� �!� � ¨^¬1µ ��ª : � �����.&�����}9�^5.$h�
�[� 89$ r!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � ���� �.� � ¨.© µ ��ª = � Z � � ���� �!� � ¨^¬ µ ��ª : � �NZ�WgJ�F
�¸B � � j � � � � � µ � � Z � � � �� � � � ¨!© µ ��ª = � B�FgG � � � � � µ � �P� � � � � � � µ � � �^ZPWgJ�F�DPBK· ¤ JKDK;
� f � ��ZPWHJ�IL� ÷ DÃJ ÷ j � � � � � µ � � � � � � �� � � � ¨!© µ �Nª = � B�FgG � � � � � � µ � � � � � � �� � � � ¨!© µ �Nª = � �

ZPWgJ�F]DPBK·»¯/@�B�FgG]@ t J�I �� � � � ¨.© ;
� O � ��ZPWHJ�IL� ÷ DÃJ����s\^Z1;

cN; @ �h�h$h*�������} v	� &Q� ��$h�]� &��10�$�|�$'&K���g*���� �!�	!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � � � µ � � Z � � ���� �!� � ¨.©�µ ��ª = � B[FHG � � � � � µ � �R� � � � � � � µ � � �.ZPWHJKF DPBK·
¤ JKD�;

b<;���K�!� � ¨.© �����(0�$ ��$ �6����� 89$3*�$h�����6�À��& �(0�$3|�$'&��
�H*������.��!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � � � µ � � � � � ���� �!� � ¨!© µ � ª = � B[FHG � � � � � � µ � � � � � ���� �!� � ¨!© µ ��ª = � �
ZPWgJ�F»DPBK·»¯/@
B�FgG]@ t J�I��� �!� � ¨!© ;

p<;sy 0��H&
���9*���$'-�$h��$'���h$]|�$h�iÅT$'$'�À�H�h�<$h*��[� ��} v	� &�� ��$h�����NÅ¹�H��� ��K�!� � ¨.© � �,�10�$
��$ �6����� 89$»*�$h��� �6�	!
��ZPWHJ�IL� ÷ DLJ�� ÷ j � � � � � µ � � ° � � ���� �.� � ¨.©�µ ��ª = � �^ZPWHJKF
�¸B � � j � � ° �� �!� � �^ZPWHJKF]DPBK· ¤ J�DK;
� f � ��ZPWHJ�IL� ÷ DÃJ��HDPBK·]FH@
B�FgG]@ t J�I��� �!� � ¨!© ;

¤�; � *��[� ��}��.�7����& �(0�$3|�$'&��Q�H*��[� �.��!
��ZPWHJ�IL� ÷ DLJ�� �s\^Z1;

v	� &
&��K���^�1$'} �<!
� ° � !



=[;X�¡ �¢<£'  � � �x�10�$¦&1$'�<�.����*�$h��� �6� � � ° = R��&
���H�
ÅT�H��&1$»- �H� v �(0��H� � *��+!
� j � � � � � � µ = � � � � ���� �¢h£'  � µ = � �^ZPWgJ�F
��B � � � ���� �¢h£N  � µ � �P� � � � � � ©� µ � ZXµ = � �HZPWHJKF»�6J1BK�<J[;
� f � �/ZPWgJiIL� ÷ DLJ.�g@ t JiIQ�� �!� 
 ;

:<; �w�!�+�[� ��}�-��g� �� �¢h£'  � � &��10�$3|�$'&K���g*������.��!
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � ���� �¢h£'  �6µ � ��� � � � � � � µ � ��� � � �i�� �!� 
1µ � �
B[FHG � � ���� �¢h£N  �7µ � ��� � � �i�� �!� ©�µ = � �^ZPWHJKF
@ t JiI �� �!� 
 ;

_<;Ay *���$'-�$h��& ���� �!� 
1µ � � �10��H� �i�� �!� ©Ãµ = � � � �.&[� ��}��^5.$h����� 89$ 6!
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � ���� �!� 
 µ � � Z � � ���� �!� © µ = � �HZPWHJKF]@ t J�I��� � � 
 ;

cN;Ay 0��H&x���³*���$'-�$h��$'���h$À|�$h�iÅT$'$'� ��K�!� 
 ���^Å �g��� ��K�!� © � � �10�$ ��$ �6����� 89$
*�$h��� �6�	!
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � ����K�!� 
 µ � � ° � � ����K�!� © µ = � �HZPWHJKF]@ t J�IQ��K�!� 
 ;

b<;Ay *���$'-�$h��& ��K�!� � ¨N¬ �^� ��ª : �10��g� ��K�!� � ¨.© �N� �7ª = �¸}!�.� ��� ��}«�^5.$h����� 89$ 6!
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � �i�� �.� 
 µ � � � � � �i�� �!� © µ = � B[FHG � � ���� �!� © µ = � Z � � ���� �¢h£'  � µ � � �
ZPWgJ�F]@ t JiI �� �!� 
 ;

p<; � $'�'5!$»� &Q�(0�$�|�$'&K�
�H*��[� �.��!
��ZPWHJ�IL� ÷ DÃJ��!�6J1BK�<J[;

� Z � !
=[;X�¡ �¢<£'  � � &����H�
ÅT�g��&($�-��g� v �10��g� � *��%� �x�iÅT� �[� 89$�*�$h��������&+!

� j � � ���� �¢h£'  � µ ��ª : �P� � � � � � � µ �~ª : � �^ZPWHJKF
��B � � j � � � � � � ¨.©� µ � ZXµ ��ª = ��� � � � � � � µ � � �HZPWHJKF

÷ ; � j � � � � � � ¨.©� µ � ZXµ ��ª = �	� � � � � � µ � � �^ZPWHJKF»DPBK· ¤ J�DK;
÷±÷ ; �/ZPWgJiIL� ÷ DLJ.�HDPBK·»¯/@�B[FHG]@ t J�I���K�!� � ¨!© ;

� f � � j � � ���� �¢h£'  � µ � � � � � � � � � µ � � ��ZPWHJKF ÷ j � � � � � � µ � � � � � � � � µ � � �~ZPWHJKF
DPBK· ¤ JKDK; �/ZPWgJiIL� ÷ DLJ����E\NZ(;

� O � �/ZPWgJiIL� ÷ DLJ.� ÷ j � � ���� �¢h£N  � µ � � � � � � � � � µ � � ��ZPWgJ�F ÷ j � � ���� �¢h£'  � µ � � �
� � � �� µ � � �^ZPWgJ�F�DPBK· ¤ JKDK; �/ZPWgJiIL� ÷ DLJ��!�6J(BK�hJ[;

:<; �w�!�+�[� ��}�-��g� �� �¢h£'  � � &��10�$3|�$'&K���g*������.��!
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � ���� �¢h£'  � µ ��ª = �P� � � � � � � µ ��ª = �P� � � �i��i�!� ��¨.© µ �~ª = �
B[FHG � � ���� �¢h£N  � µ ��ª = �P� � � �i��K�!� � ¨^¬ µ ��ª : � �^ZPWHJKF
÷ j � � � � � µ � � � � � ���� �¢h£'  � µ ��ª = � ZPWgJ�F]DPBK· ¯/@
B�FgG]@ t J�I��� �!� � ¨^¬ ;



_<; @ �h�h$h*�������} y � &
� ��$h�����^Å¹� &��10�$3|�$'&K���H*������.��!
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � � � � µ � �P� � � � � � � µ � � B�FHG

� � � � ����K�!� � ¨.© µ ��ª = � Z � � ����K�!� � ¨^¬ µ ��ª : � B[FHG � � � � � µ � � Z � � � �� � � � ¨!© µ ��ª = � �
�AÂ

� � � �i�� �!� � ¨!©�µ ��ª = � ° � � �i�� �!� ��¨N¬1µ ��ª : � B�FgG � � � � � µ � �'� � � ���� �.� � ¨.©�µ ��ª = � �
�AÂ

� � � ���� �.� ��¨.©�µ �~ª = � � � � ���� �!� � ¨^¬1µ ��ª : � B�FHG � � � � � µ � �F� � � ���� �!� � ¨^¬1µ ��ª : � � � �
ZPWgJ�F]DPBK· ¤ J�DK;

cN;Ay *���$'-�$h��& ����K�!� � ¨!© µ ��ª = � �10��g� ����K�!� � ¨^¬ µ ��ª : � � � �.&�����}��N5!$h�Q�[� 89$  �
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � � � ���� �!� � ¨!©�µ ��ª = � Z � � ���� �!� � ¨^¬1µ ��ª : � B�FgG � � � � � � µ � � � � � � �� � � � ¨!©�µ ��ª
= � � �^ZPWHJKF]DPBK·»¯/@%B[FHG]@ t JiI �� � � � ¨!© ;

b<;Ay 0��H&
���¶*���$'-�$h��$'���<$%|�$h�iÅT$'$'� �i��K�.� ��¨.© µ �~ª = � �H��� �i��i�!� ��¨N¬ µ �~ª : � !
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � ����K�!� � ¨.© µ �Pª = � ° � � ����K�!� � ¨N¬ µ �Pª : � B�FgG � � � � � � µ � �	� � � �i��K�.� ��¨.© µ �Pª
= � �^ZPWHJKF]DPBK·]FH@�B[FHG]@ t JiI �� �!� � ¨.© ;

p<;Ay *���$'-�$h��& ���� �!� � ¨^¬ µ ��ª : � �10��g� ���� �!� � ¨!© µ ��ª = � �´}.�!� �~����}��N5!$h�
�[� 89$ r!
��ZPWHJ�IL� ÷ DÃJ�� ÷ j � � � ����K�.� � ¨.© µ �Pª = � � � � �i��K�.� ��¨N¬ µ ��ª : � B[FHG � � � � � � µ � ��� � � �i��K�!� ��¨N¬ µ ��ª
: � �^ZPWHJKF]DPBK·]FH@�B[FHG]@ t JiI ��K�!� � ¨.© ;

¤�; � *��%� &��10�$»|�$'&K���g*���� �!�	!
��ZPWHJ�IL� ÷ DÃJ����s\^Z1;

� ���6�!-+!
V/WgJ	\NIP@N@[j ÷ D/O�C>J(B(IEj I�@)a�ZPWgJ	\NI�J�� ÷ @)MHD�C>J�a
a�B�DK;
� Z ÷ Z ÷ a
\�@�ILZiB�FhZTZP@¶G ÷ DLO�MgDLD�ZPWgJ��sBK·^DQZPWHJ]FgJ�Y)@�Z ÷ B�Z ÷ @)FHD
a�BK·�JKFHG B[O�OK@�IPG ÷ FHY¦ZP@¶ZPWHJ�B�f�@1�<J

ZPWHJK@�IPJKa �

v Å��k�k� � $'�'5!$�Å��+�(0��.�7�
&��1�^����� ��}«�¶��$'}.�H��� �^�����.�,*����6�h$'&1&g! � j � ÷ F»ZPWgJSDÃJKOK@�FHG¦\�J�I ÷ @'G»@�j~ZPWHJ
FgJ�Y)@�Z ÷ B(Z ÷ @�F��¾v GH@'JKD4FH@[Z4W!BK�hJTJ�Fg@�MgY�W�Z ÷ a�JAZP@�GH@ � �KNMPO f�Jijk@�IPJ ÷ ZPD4GgJ(B[G^C ÷ FgJ�B�j ZPJiIX@�\^Z ÷ FgY
@)M^Z"� ÷ ;dJ�; � � � � � � � µ = ��� � � ���� �¢h£'  � µ = � �NZPWgJ�F ÷ Z�OK@�FgD ÷ GHJ�IPD C>J1BK� ÷ FHYTf�JKO(B[MHDLJEy � ÷ CuC.IPJ #�J�O�Z
B[Fh·¶@ t J�IQB[FHG9a�B$C<J�B�O�@)MHFhZPJ�IP@ t J�I � � ©� µ = Z ; � j/v \^IPJ�jrJ�IPDT�6J(Bi� ÷ FHY ÷ F�\�JiI ÷ @'G9��@1�hJiI
DLMgOPW B[F B�Y[IPJ�JKa
J�FhZ"� ÷ Z/� ÷ CuC��6J1BK�hJ�;
`EFg@�ZPWgJiI�D ÷ ZPM!B(Z ÷ @�F ÷ FQ�AW ÷ OPW
v a�BK·��6J(Bi�<JEf�Jijk@[I�J�J��<JKF�D�ZiB(ILZ ÷ FgY4ZPWgJ�FgJ�Y)@�Z ÷ B(Z ÷ @�FgD ÷ D��EWHJKF
yxYhB ÷ FgD�@1�<J�I~Z ÷ a�J�� ÷ ;dJ�; � ÷ j � � ���� �!� 
Kµ � � � � � �i�� �!� ©Ãµ = � B�FgG�v \^IPJijkJ�I�D��6J1BK� ÷ FHYX@1�hJiI/�i�� �!� ©Ãµ = � ;

y Å��k�k� � $'�'5!$�Å�0�$'� v �^*�*����.�H��0�$'&��+�g! � j6ySqdD�M^Z ÷ C ÷ Z´·�j IP@�a��¡ �¢<£'  � B(Z ZPWgJ��gIPD�Z�Z ÷ a�Js\�J�I ÷ @'G
��� � ÷ D/Fg@�Z�C>@1��J�I/ZPW!B[F ÷ ZPD/M^Z ÷ C ÷ Z¸·�j IP@�a �E\NZAB(Zs\�J�I ÷ @'G»��B[FHG�j IP@�a®�� �!� © B�ZE\�JiI ÷ @'G¶=�� ÷ Z�� ÷ CuC
C>J1BK�hJ ÷ F¶ZPWHJQ�HIPD�ZS\�J�I ÷ @'G9@[j�ZPWHJQFHJKY�@[Z ÷ B�Z ÷ @)FHDK;]V/W ÷ D ÷ DSZPWHJQO(B[DLJ
�EWHJKF9y�W!B[DLF6q ZX��@[IGC<JKG



jk@�I � �KNM}O f�J�jr@[IPJ�v B�\g\^IP@hB�OPWgJ�D ÷ Z$�~B�FgG ÷ ZSGH@'JKD	Fg@�ZXW!BK�<JQJKFH@�MgY�W3Z ÷ a
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V~B�f^C>JT_ � ±�²g\�JiI ÷ a
J�FhZiB(C!IPJKDLM^CuZPD�� ÷ ZPW]G ÷ut J�IPJ�FhZ/��B(C>MHJKDs@[j � ;

#]$��~���+�[� �.�o. 	»$'}.�H��� �^�����.��� @ �+�($h�����^��� �!��&+!
��>�8�G�3aDmlW8E^ &�u[14,/D[8r.�(�ij&kG���,4i61�(x^t,/.j8r.�lW8614:�8Y8rG�14:�&q(o$+8EGH14.�&k�)8E^21?>�8�3a.r(6$+8@&�uF(qit&xD�Dm&xG^W8 ~
.r&x3a^YiY8�,?.�it(+*/*98te ¯/J�Y)@�Z ÷ B(Z ÷ @�F���`/CuZPJ�IPF!B(Z ÷ @�FHD n��7>�8Fit&xG���,4i61�,?.�.E&g*}�)8te�8E,41?>�8E^Fljy2GH8L$�&+14,"(+14,f&kG�&x^Fljy
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� �Q� ���]���;
L��� �������;�����7�����������

Â/JKO(B(CuC�ZPW!B�Z�@�M^I�a
@NGgJiC ÷ D�GHJKD ÷ Y)FHJKG
ZP@Ta%B1² ÷ a ÷&% J/ZPWgJEM^Z ÷ C ÷ Z¸·�jkMHFHO�Z ÷ @�F�@[j 8t(+ij>q(6$+8EGH1 IiB�ZPWHJ�I�ZPW!B[F
ZPWHJXM^Z ÷ C ÷ Z¸·»@�j~ZPWHJSB�Y)JKF<ZPD4B[D4BQY�IP@)MH\6; V/WgJiIPJ�jr@[IPJ.�!f�@[ZPW�ZPWHJSM^Z ÷ C ÷ Z¸·]DLO�@[IPJR@[j�J(B[OPW¶B�Y)J�FhZ4B�FgG]ZPWHJ
BK�hJiIiB�Y)JSDLO�@[IPJ4��JiIPJXO�@)FHD ÷ GHJ�IPJ�G�;

�9JSIiB[F»ZPWgJSD ÷ a M^C�B(Z ÷ @�FHD�� ÷ Z�W3G ÷ t J�IPJ�FhZ/��B(C>MHJKD4@[j�Z�WgJ � \!B(IiB�a
J�Z�J�I"�HZPW!B(Z ÷ D���Z�WgJXZ ÷ a�JSGHJ�C�BK·
GHMgJ�ZP@�@�\NZ ÷ FHY»@)M^Z1;»`EDTV~B�fNC>J]_»DLWH@1�ED��~@�MNI a
@'GHJ�C�Y ÷ �hJ�DQB]j B ÷ I�DLW.B�IPJQ@�j�ZPWHJQIPJ�DL@�MNIPO�JKDSZP@ B(CuC
B�Y)JKF<ZPDK;�V/W ÷ D ÷ D J��<JKF
ZPWH@�MgY�W�B�Y)JKF<ZPD¡ZPW!B(Z \^C�BK·QZPWHJ�IP@�C>JA@�j7y ÷ F
ZPWHJEFgJ�Y)@�Z ÷ B(Z ÷ @)FHD�MHDLM!B(CuCu·
@�f^ZiB ÷ F
B�W ÷ Y�WHJ�I	MNZ ÷ C ÷ Z´·); �/@1��J��<J�I"�7D ÷ FHOKJTZPWHJ�B[Y�JKFhZ�DXW!BK�hJ�B[F JKl'M!B(C�\^IP@�f.B�f ÷ C ÷ Z´·»@[j \^C�BK· ÷ FgY�ZPWHJSIP@[C>J�@�j
y³B[FHG v ÷ F%ZPWHJXD ÷ a�M^C�B(Z ÷ @�FgD��^j B ÷ IEG ÷ D�ZLI ÷ fHMNZ ÷ @�F ÷ D/@)f^ZiB ÷ FgJ�G�;

� F�B[GHG ÷ Z ÷ @�F�����J
O1B�F DLJ�J
ZPW.B�Z�B�Y)J�FhZPDTOPWg@�DLJ
ZP@ @)\^Z�@)M^ZS�<J�IL·¶IiB�IPJ�Cu·�;¦V/W ÷ DTW.B�\H\�JKFHJKG9@)F^Cu·
÷ F3O(B[DLJ�DX@�j ÷ FHOK@�a
\NC>JiZPJ ÷ F^jk@�IPa�B�Z ÷ @)F]ZPW.B�ZE��JTG ÷ G3FH@�ZAO�@)FHD ÷ GHJ�I ÷ F3@�MNIEZPWHJK@�IPJiZ ÷ O1B�C���@[IGC�; � WHJKF
B�F¶B[Y�JKFhZ��E\NZPD4@)M^Z4GHMNI ÷ FHY
FHJKY�@[Z ÷ B�Z ÷ @)F ��f�@[ZPW»ZPWgJ�B�ZLZiB�OPWgJ�G¦B�Y)JKF<Z"�.ZPW!B(Z ÷ D	OKM^ILIPJKFhZLCu·»MHD ÷ FHYQZPWHJ
IPJ�DL@)M^IPOKJ.�<B[FHGSZPWgJ B�Y)J�FhZ�ZPW!B�Z�@�\NZPJ�GT@)M^Z�a MHD�Z7�sB ÷ Z � Z ÷ a
J�\�J�I ÷ @'GHD�MHFhZ ÷ ChZ�WgJ�IPJ�DL@)M^IPOKJ ÷ D�IPJ�\.B ÷ IPJKG6;
�/@1��Ji�hJiI"�'MHFHGgJiI~ZPWHJ�± E �¦a
@'GHJ�C ���EWHJKF�\NIPJ�JKa�\NZ ÷ @�FT@'OKO�MNIPD�FH@4\.BK·^a�JKFhZ ÷ D�a%B[GHJ�fh· J ÷ ZPWHJ�I�D ÷ GHJ �
FHJ ÷ ZPWHJ�IEfh·�ZPWgJRB(ZLZKB[OPWHJKG B[Y�JKFhZ/FH@�IEfh·
ZPWHJXFHJ��³B�Y�JKFhZ/ZPW!B(ZsYhB ÷ FgJ�G3B�OKO�JKDLD/ZP@�ZPWHJsIPJ�DL@)M^IPO�J[;

`sFH@�ZPWgJiI ÷ FhZPJ�IPJ�D�Z ÷ FgY�GgJi�hJiC>@)\Ha
J�FhZ ÷ D/ZPWgJRJ��h@�C>M^Z ÷ @)F3@�j~ZPWHJTB�Y)J�FhZPDKq6B�OPW ÷ Ji�hJ�a
J�FhZPDEMgFHGgJiIEG ÷ j �
jkJiIPJKF<Z�@�\NZ ÷ FHYS@�MNZ�O�@)FHD�ZLIiB ÷ FhZPDK;�`ED�DLWH@1�EF ÷ F�V~B�fNC>J4_!�^B�D � ÷ FgOiIPJ1B�DLJKD6�'ZPWgJAB[Y�JKFhZPDKqNBK�hJiIiB[Y�JEMNZ ÷ C ÷ Z´·
DLO�@[IPJ¦GHJKOiIPJ1B�DLJKD]D�C ÷ Y�WhZLCu·); �/@1��Ji�hJiI"�EZPWHJ%j�IPJKl'MHJKFHO�· @�jS@�\NZ ÷ FHY9@)M^ZPD�GHJKOiIPJ1B�DLJKD��4a�J1B�F ÷ FHY Z�W.B�Z
ZPWHJQB�Y�JKFhZPDTBK�<@ ÷ G9@�\NZ ÷ FHY]@)M^ZX�EWHJKF ÷ ZRW'MNIÃZPDAZPWHJ ÷ I B[OPW ÷ J��hJ�a
J�FhZPDK;�V/WgJ�G ÷ut J�IPJ�FgO�JQf�JiZ¸��JKJ�F¦ZPWHJ
B�Y)JKF<ZPDKq.DÃOK@�IPJKD�� ÷ ;dJ[;��`R=	�^DK; `4:/� ÷ D ÷ FHD ÷ Y�F ÷ �!O1B�FhZ1; � Z ÷ D4BTIPJKDÃMNCuZE@�j�B[\H\^Cu· ÷ FgY�Y)@<B(C>D/� ÷ ZPW»G ÷ t J�IPJ�FhZ
B�ZLZLI ÷ fgM^ZPJ�DK;

� F9ZPWgJ�DLJKO�@)FHG«DLJiZ�@[jEJ�²g\�JiI ÷ a
JKFhZPD6����J
MHDLJKG9ZPWgJ�DPB[a�J
G!B(ZiB]DLJ�ZPDTjr@[ITZ´��@ B(C>Y�@[I ÷ ZPWHa
D � @)M^I
FHJKY�@[Z ÷ B�Z ÷ @)F¦a�@'GgJiC�B[FHG3ZPWHJT± E � B(C>Y�@[I ÷ ZPWHa�;4`ED4DLWH@1�EF ÷ F¦V�B[f^C>JTc*�6@�MNI	a
@NGgJiC�G ÷ G¶B�Ds��J�CuC�B�D
± E � �g� ÷ Z�W%DÃa�B(CuC7G ÷ut J�IPJ�FHOKJKD ÷ F]ZPWHJXD�ZiB�FHG.B�IPG�GHJ�� ÷ B(Z ÷ @�F6;



Á�J�ZÃI ÷ O ¯/J�Y)@�Z ÷ B(Z ÷ @�F � l ° = � ± E � � @�FgOiC>MgD ÷ @�F
`/�<J�IiB�Y)J e�Z1; EEJ���; `/�hJiIiB[Y�J e�Z1; EEJ���;

'�Z ÷ C ÷ Z´·]DLOK@�IPJ �N= � b';U: � �^= � _';Ub � eNB�a
J
`Ef!B[FHGg@�FgJ�G]Y)@<B(C>D �';Up _<;>= n<;dc :';Up eNB�a
J

¯/JKY�@N; �T`/CuZPJ�IPF!B(Z ÷ @�F :^=[;U: cN;Ub =1b';Ub =�; ¤ �6JKDLD ÷ F ± E �
V�B[f^C>JXc � ±�²g\�J�I ÷ a�JKFhZiB�C�IPJ�DLMNCuZPD��HO�@)a�\.B�I ÷ FgY�¯/JKY�@�Z ÷ B(Z ÷ @�F3B�FgG»± E �¡;

� FgGHJ�² EsJ�DLO�I ÷ \^Z ÷ @)F '�Z ÷ C ÷ Z´·»DLOK@�IPJ
� l ° = � � W.B�FgY�JKD ÷ F Á�JiZLI ÷ OKD
= � �KNM}O ° � �^= � ¯/MHa f�J�I/@�j~@�\^Z ÷ FgY�@)M^ZPD ÷ FHO�IPJ(B[DLJ�DK;
: � �KNM}O °�� �K]R�S �^= � ¯/MHa�f�J�I�@[j�B[f!B[FHGg@�FHJKG�Y�@hB�C>DsGHJKOiIPJ1B�DLJ�DK;
_ � � � � � ° � �^= � Â/J�a�B ÷ F�ZPWHJXDPB�a
J�;

V~B�f^C>J�b � ±�²H\�J�I ÷ a
J�FhZiB�C[IPJ�DLM^CuZPD¾@�jHD�ZPMHGN· ÷ FHY�ZPWHJ�J t J�O�Z�@[jHG ÷ut J�IPJ�FhZ�\.B�IiB[a�J�ZPJiIPD6@)FXZ�WgJ�FHJKY�@[Z ÷ B�Z ÷ @)F
IPJ�DLMNCuZPDK;

� F�B[GHG ÷ Z ÷ @�F ZP@ ÷ ZPD�B[OPW ÷ J��<JKa�JKFhZPDS� ÷ ZPW9IPJKDL\�JKO�ZTZ�@�ZPWHJ
M^Z ÷ C ÷ Z´·�DLOK@�IPJ
a�J�ZLI ÷ O.��@)M^I�B�C>Y)@�I ÷ ZPWga
@�MNZP\�JiILjk@�IPa
D�± E � ÷ F,@�ZPWgJiI
B�DL\�J�O�ZPDK; � ÷ I�D�Z"��ZPWgJ»± E �wB�C>Y)@�I ÷ ZPWga O(B[F,f�J]MHDLJKGx@�FNCu· ÷ FxO1B�DLJKD
�EWHJ�IPJ4ZPWgJROKJ�FhZLIiB(C�B�Y)J�FhZEW.B�D/OK@�a
\^C>J�ZPJ ÷ F^jr@[IPa�B�Z ÷ @�F%@�F B(CuC�B�Y�JKFhZPD/O�@)a
\�J�Z ÷ FHY jr@[I/ZPWHJXIPJ�DL@)M^IPO�J[;
`EFH@[ZPWHJ�I�B�G^��B[FhZiB�Y)J�@[j/@�M^ITa
@'GHJ�C�@1�<J�I�± E � ÷ D ÷ ZPD )!J�² ÷ f ÷ C ÷ Z¸·�; ±¡B�OPW B�Y)J�FhZTa�BK· @)\^ZT@)M^Z�B�FgG
IPJ #�JKOiZ ÷ ZPD @�\g\�@�FgJ�FhZPDKq<@ t JiIPDK;�e<MHOPW�B�F�@)\^Z ÷ @)F�Gg@'J�D�Fg@�Z JP² ÷ D�Z ÷ F]± E �¦�EW ÷ OÃW�jk@�IPOKJ�D¡ZPWHJ4B[Y�JKFhZ�D�ZP@
B�OKOKJ�\NZ	GHJKO ÷ D ÷ @)FHDK; �NM^ILZPWHJ�IPa
@�IPJ��H��JTa�MgD�ZEf�JTDLMNIPJ	ZPW.B�Z	B[Fh· FHJ�� B[Y�JKFhZ4ZPW!B(Z4a ÷ Y�WhZEf�JTOiIPJ1B�ZPJKG
÷ F]ZPWgJ4jkM^ZPM^IPJs� ÷ CuC�@�f�J�·
Z�WgJR±9E �«DLOPWHJKGHM^C+JiI1;

� F	@)M^I7a
@'GHJ�C �1�EW ÷ OPWXMHDLJKD7FHJKY�@[Z ÷ B�Z ÷ @)F B[D7B��sBK·X@�j^DLW!B(I ÷ FHY�IPJ�DL@)M^IPOKJ�D���J(B[OPWTB�Y)J�FhZ�B[O�OKJK\^ZPD7@)F^Cu·
ZPWHJXO�@)a
a�MHF ÷ O(B(Z ÷ @�F]\NIP@�ZP@'O�@[C �H� ÷ ZPWg@�M^Z4B[Fh·]FHJKJ�G�jr@[I	B�GgG ÷ Z ÷ @)F!B�C�I�MNC>J�DsO�@)FHOKJiIPF ÷ FgYQZ�WgJ	DLOPWgJ�GgM^C>J
÷ ZPDLJiC j´;4�9JRf�J�C ÷ J��<JSZPW!B(Z4B�D�·^D�ZPJ�a � ÷ ZPW]jkJi��JiIEIPMNC>J�D ÷ DEa�@[IPJ�)!JP² ÷ f^C>J�B[FHG%ZPW'MHD���@)M^C>G�f�JSB�fNC>JXZP@
a
J�J�Zsa
@[IPJEjrMNZPM^IPJXFHJ�JKGHD��!B[D�ZPWHJ�·»B�I ÷ DLJ�;

V/WgJ4ZPW ÷ I�G%DLJiZE@�j~JP²H\�J�I ÷ a
J�FhZPD��sB�D/GgJ�D ÷ Y)FHJKG]ZP@�D�ZPMgG^·�ZPWgJ	J t J�O�ZE@�j�G ÷ut J�IPJ�FhZ/\!B(IiB�a
JiZPJ�IPD @)F
ZPWHJSFHJKY�@[Z ÷ B�Z ÷ @)F»IPJKDLM^CuZPDS�kZiB�fNC>JTb � ;��(�9J	�gIPD�Z4O�@)FHD ÷ GHJ�IPJKG»ZPWHJSO1B�DLJ ÷ F3�EW ÷ OPW�ZPWHJXa ÷ F ÷ a�Mga�Z ÷ a
J
\�JiI ÷ @'G � � MKNM}O � ÷ D % J�IP@0�6a
J(B[F ÷ FHY
ZPW.B�ZEZPWHJ B�Y�JKFhZ	Y)JiZPDA\!B ÷ G j IP@�a ZPWHJS�gIPD�ZE��@[IDC ÷ FgY
Z ÷ a�JS\�J�I ÷ @'G6;
V/WHJ
BK�<J�IiB�Y)J�MNZ ÷ C ÷ Z´·¶DLOK@�IPJQIPJ�a�B ÷ FgD4ZPWgJ�DPB�a
J
B�DSf�Jijk@�IPJ���fHMNZR@)\^Z ÷ FgY]@�MNZ ÷ FHOiIPJ1B�DLJKG6;»¯/JP²NZ"����J
D�ZPMHG ÷ J�G»BRO(B[DLJ ÷ F��EW ÷ OPW]J(B[OPW»Y)@<B(C�IPJ�l'M ÷ I�JKD/BTDL\�J�O ÷ �!OSB�a
@�MgFhZ @�j�Z ÷ a
J/ZP@�f�J	B[OPW ÷ J��<JKG ��B[FHG
ZPWHJ
B�Y)JKF<ZAY�J�ZPDs\.B ÷ G3@�FNCu·��EWHJKF ÷ Z	B[O�OK@�a
\^C ÷ DLWgJ�DEa�B1² ÷ a�MHa�\�J�I ÷ @'GHDS� ÷ ;dJ[;� � MK|M}O °À� MK]R�S � ;�`EYhB ÷ F��HZPWHJ
BK�hJiIiB�Y)J�MNZ ÷ C ÷ Z´· DLOK@�IPJSIPJKa%B ÷ FHD�Z�WgJTDPB�a
J.��fHMNZEZPWHJTF'MHa f�JiIE@�j�B�f!B[FHGg@�FgJ�G�Y�@<B(C>D ÷ FHO�IPJ(B[DÃJKDK;	V/WHJ
C�B[D ZTa
@'G ÷ �.O(B(Z ÷ @�F ÷ F¶@)M^ISa�@'GgJiC~�sB[DXZ�@%JiC ÷ a ÷ F!B(ZPJTZPWHJQJ t JKOiZS@�j�FHJKY�@[Z ÷ B�Z ÷ @)F9OK@�D�Z1;�V/WHJTIPJKDLM^CuZPD
DLWH@1� ZPW!B(Z�Z�WgJiIPJs�sB[DsFg@�G ÷ut JiIPJKFHOKJ	f�J�Z´��JKJKF]ZPWHJAZ´��@�DLO�JKF!B(I ÷ @�DK;
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�sM^I/IPJ�DLJ1B�IPOPW3B�\H\NC ÷ JKDEa�@'G ÷ �!JKG�Y<B[a�JAZPWHJK@�IL·
ZPJ�OPWgF ÷ l'MHJKD�ZP@�B G ÷ D�ZLI ÷ fHMNZPJ�G»B(ILZ ÷ �!O ÷ B�C ÷ FhZPJ�CuC ÷ Y�JKFHOKJ
� E�` � � JKFh� ÷ IP@�Fga�JKFhZ1; � F¶ZPW ÷ DTDLJKOiZ ÷ @)F9��J�G ÷ DLO�MgDLD	IPJ�C>J���B�FhZT��@[IGC¶@�F«MHD ÷ FHY�FHJKY�@[Z ÷ B�Z ÷ @)F ÷ F E�` �
JKFh� ÷ I�@)FHa
JKF<ZPDQD ÷ a ÷ C�B�I
ZP@9@�MNIPDK; �N@�I
IPJiC�B(ZPJ�G���@[IDC ÷ F YhB�a
J � Z�WgJ�@[IL· ��IPJ�DL@)M^IPO�J3B�CuC>@'O1B�Z ÷ @)F �4B�FgG
DLOPWHJKGHMNC ÷ FHY ÷ F]IPJ1B�C � Z ÷ a
J	D�·^D�ZPJKa�D�DLJ�J<�Ue<OPW �)p � ;

� @)FHG9B�FgG�?XB�DLDLJ�I � � ?Xn�n$��G ÷ � ÷ GgJ E�` � IPJKDLJ(B(IPOPW ÷ FhZP@]Z¸��@]f.B�D ÷ O
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O1B�ZPJKY�@�I ÷ JKD ÷ D ÷ F¦ZPWgJTa�@[Z ÷ ��B�Z ÷ @)F @[j�ZPWHJ�B[Y�JKFhZPD4ZP@�OK@N@)\�JiIiB(ZPJ�; � WHJ�IPJ(B[D ÷ F � �&� �6B�CuC B[Y�JKFhZPD	B[OiZ
ZP@ B[OPW ÷ J��<J�B]OK@�a
a
@�F ÷ FhZPJ�IPJ�D�Z"� ÷ F �@# ��B[Y�JKFhZ�DTB[OiZSj I�@)a ÷ FgG ÷ � ÷ GgM!B(CA��B[FHG¶\�@)DÃD ÷ fNCu·¶O�@)FhZLIiB�G ÷ O �
ZP@�IL· � ÷ FhZPJ�IPJ�D�ZPDK;¡Â/JKDLJ(B(IPOPW ÷ F%Á�` ÷ D OK@�FHOKJ�I�FgJ�GQ� ÷ ZPW�OK@'@�IPG ÷ F!B(Z ÷ FHY ÷ FhZ�J�CuC ÷ Y)J�FhZ�f�J�W!BK� ÷ @[I B�a
@)FHYSB
OK@�CuC>JKOiZ ÷ @)F @[j¡B[M^ZP@)FH@�a
@)MHDE� \�@�DLD ÷ fNCu·]WHJ�ZPJiIP@�Y)JKFHJ�@)MHD � ÷ FhZPJiCuC ÷ Y�JKFhZ � \�@)DLD ÷ f^Cu·�\^IPJ � J�² ÷ D�Z ÷ FHY � B�Y)J�FhZPDK;
� F3Á»` �!ZPWHJ�IPJ ÷ DEFH@
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V/W'MHD��NBX\�@)DÃD ÷ f ÷ C ÷ Z´·
JP² ÷ D ZPD�jr@[I ^Y8j(g*�it&kDs5b8o14,414,f&kG B�a
@)FHY4ZPWgJsB[Y�JKFhZPDK;4�sM^I���@�IGCTj B�CuC>D ÷ F
ZPWHJ/Á»MNCuZ ÷�
`EY)J�FhZ���Á�` � O(B(ZPJ�Y)@�IL·B��D ÷ FHOKJS@�MNI4B�Y)J�FhZPDEB�IPJSB�DLDLMHa
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JKF<ZPD/B�DEB a
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f�JKFHJ��!O ÷ B�C�B[Y�IPJKJ�a
JKFhZ�D/B(I�JAC ÷ a ÷ ZPJ�G�B�FHG�Z�WgJ4MNZ ÷ C ÷ Z´·�jkMHFHO�Z ÷ @�FgDsB(IPJ	a MHOPW]a
@�IPJEOK@�a
\^C+J�²�; � Z
÷ D~OK@�a
a
@�FXZP@4B�DLDLMga�J�ZPW.B�Z�Y)@<B(C>D~W!BK�hJ GHJ1B�GNC ÷ FHJKD4� � MNZ �<¤6� �<B�FgG ÷ jH��J��/B�FhZ�ZPWgJ�FHJKY�@[Z ÷ B�Z ÷ @)FHD
a
J�ZPWH@'G
ZP@�f�JSB�\H\NC ÷ O1B�f^C>JAZP@�IPJKDL@�MNI�OKJSB�CuC>@'O1B�Z ÷ @)F �H��J	FgJ�JKG]ZP@
B�CuC>@1� ZPW ÷ DEB[DLDLMHa
\^Z ÷ @�F�;

V/WgJ3I�JKDLM^CuZPD�@[j ��� � � ��b��RB(I�J¦Fg@�Z»B�\g\^C ÷ O1B�fNC>J ÷ F J�Fh� ÷ IP@)FHa
J�FhZPDQ� ÷ ZPW,ZPWHJ¶B[f�@1�hJ3jrJ1B�ZPMNI�JKDK;
V/WHJ/a�B ÷ FQl'MHJKD�Z ÷ @�F ÷ D��EWHJ�ZPWHJ�I"���EWHJKF
O�@)FHD ÷ GHJ�I ÷ FHYSa
@�IPJ�O�@)a�\NC>JP²
J�Fh� ÷ IP@)FHa
J�FhZPD���ZPWHJ ÷ a
\�@�ILZiB[FhZ
\^IP@)\�JiILZ´·B�~ZPW!B�ZTZPWgJ�FHJKY�@[Z ÷ B�Z ÷ @�F DLWH@)M^C>G«JKFHG«� ÷ Z�Wg@�MNZ�GHJ�C�BK· ��IPJKa�B ÷ FgDS��B�C ÷ G�; �9J���J�IPJ]B�fNC>J
ZP@
÷ GHJKFhZ ÷ j�·XD�ZiB�f^C+J¡D�ZLIiB(ZPJ�Y ÷ J�D�jr@[I7ZPWHJ�B[Y�JKFhZ�D ÷ F	ZPWgJ�J�Fh� ÷ IP@�Fga
J�FhZPD.� ÷ ZPW	Z¸��@/B�ZLZLI ÷ fgM^ZPJ�D7B[FHGXGHJ1B�GNC ÷ FHJKDK;
±~�hJ�F3ZPWH@)MHY)W]ZPWHJTD�ZLIiB�ZPJKY ÷ J�D	B(IPJTa�@[IPJ	OK@�a
\NC>J�²»Z�W.B�F ÷ F3ZPWHJSD�ZLIiB�ZPJ�Y ÷ JKD ÷ GHJKFhZ ÷ �!JKG ÷ F ����������b$� �
ZPWHJXFHJKY�@[Z ÷ B�Z ÷ @)F]J�FgGHDEB�j ZPJiI/ZPWgJ4�gI�D�Z�Z ÷ a
J4\�JiI ÷ @'G�;

��ZPWHJ�I���@[IGC ÷ F ZPWHJ E�` � O�@)a�a MHF ÷ Z¸·RGgJ(B(C ÷ FHYA� ÷ ZPW�ZPWgJ IPJKDL@�M^IPOKJsB(CuC>@'O1B�Z ÷ @)F�\^IP@)f^C>JKa ÷ FgOiC>MgGHJKD��
jk@�I/J�².B[a�\NC>J.� � � Á3�7n)n0� �	�7nB� � �g�EW ÷ OPW]\NIPJ�DLJKFhZAB a�M^CuZ ÷ D�ZiB[Y�J4FgJ�Y)@�Z ÷ B(Z ÷ @�F]\NIP@�ZP@'O�@[C�ZPW!B(Z ÷ D/MgDÃJ�jkM^C
jk@�I�O�@'@)\�JiIiB�Z ÷ �hJiC ·�IPJKDL@�Cu� ÷ FgY9IPJKDÃ@)M^IPOKJ B(CuC>@'O(B(Z ÷ @�F,OK@�F*) ÷ O�ZPD%B(I ÷ D ÷ FHY ÷ F,G ÷ D�ZLI ÷ fgM^ZPJ�GxFgJiZ¸��@[IGC^D�@�j
DLJ�a ÷� B[M^ZP@�Fg@�a
@�MgD4\NI�@)f^C>JKa¹DL@[Cu� ÷ FHY�FH@'GHJKDK;%` C<J�·9JiC>JKa
J�FhZ ÷ F¶ZPWHJ ÷ ITDL@�C>MNZ ÷ @�F ÷ DSZ�WgJ�B[f ÷ C ÷ Z¸·¦ZP@
GHJ�ZPJ�O�Z]DLMHfgY�@hB�C ÷ FhZPJ�IKB[O�Z ÷ @)FHD ÷ F B9G ÷ D�ZLI ÷ fgM^ZPJ�G�J�Fh� ÷ IP@)FHa
J�FhZ�B�FHG�IPJ(B[DL@�F B[f�@�MNZ�ZPWHJ ÷ I ÷ a
\!B[OiZ1;
V/WHJ ÷ FhZPJiIiB[OiZ ÷ @)FHD�f�J�Z´��J�JKF�Y)@<B(C>D ÷ F
@�MNI�GH@)a%B ÷ F ÷ D��<J�IL·�D ÷ a�\NC>J.�^B�FgG�ZPWHJEB ÷ aº@�j�ZPWHJ�FHJKY�@[Z ÷ B�Z ÷ @)FHD
f�JiZ¸��JKJ�F�@)M^I�B[Y�JKFhZPD ÷ D�ZP@SIPJ�DL@[Cu�<JAO�@)F0) ÷ O�ZPD f�J�Z´��J�JKF�@�\H\�@)FHJKFhZPD6�'B�FgG�FH@[Z�ZP@TDÃ@[Cu�hJEC>@'O(B(C6O�@)F0) ÷ OiZPD
f�JiZ¸��JKJ�F�O�@'@)\�JiIiB(Z ÷ �<JSB�Y)J�FhZPDK;
� @)a�f ÷ F.B�ZP@[I ÷ B�C�B�MHO�Z ÷ @�F�W.B�D�f�JKJKF�\^IP@�\�@)DÃJKG
jk@�I IPJKDL@�MNIPO�J4B(CuC>@'O(B(Z ÷ @�F��EWgJ�F
ZPWHJ���B�C>MgJ4@�j�DÃ@)a
J

IPJ�DL@)M^IPOKJ�D¡ZP@ B[F]B�Y)J�FhZ GgJ�\�JKFHGgD�MH\�@�FQ�EW ÷ OÃW�@[ZPWHJ�I�IPJ�DL@)M^IPO�JKD ÷ Z�@�fNZiB ÷ FgDE� J�;dYN;� �d���Xe0�B�0� �~� � e0� �/�
e^B[F!�):"� ; �

��J�DLDLJ�IsJ�ZsB(C ; �d�7¥ E4n)n��¾B[GHG^IPJKDLD�ZLIiB�GgJ�@ t D ÷ F
IPJ�DL@)M^IPOKJ4B�CuC>@'O1B�Z ÷ @)F»B�FgG�IPJ1B�C � Z ÷ a
JE\�J�ILjr@[I�a�B[FHOKJ.�
B�FgG�GHJ��hJiC>@)\�BAa�JKOPW!B[F ÷ DLa jr@[I�IPJ�DL@)M^IPO�J/B(CuC>@'O(B(Z ÷ @�FQf!B[DÃJKG�@)FTZPWHJ�O�I ÷ Z ÷ O(B(C ÷ Z´·�@[j.ZKB[D C^DK;�V/WHJ�·Sjr@'OKMHD
@�F
ZPWgJ/\^C�B�FgF ÷ FgY ÷ DÃDLMgJ.�'�EW ÷ C+JE��J4B[DLDLMHa
J�ZPW!B�Z�FH@S\^C�B[FHF ÷ FHY ÷ D FgJ�JKGHJKG
jr@[I�ZPWHJEDPB(Z ÷ D�j B[OiZ ÷ @)F�@�j6ZPWHJ



Y�@hB�C+D6�^fgM^Z IiB(ZPWHJ�I�ZPWHJ4B[Y�JKFhZPD�DLWg@�M^C>G�DL@[Cu�<JsZPWHJ ÷ I�OK@�F0) ÷ OiZ�@�F�ZPWgJEMHDPB[Y�JE@[j7ZPWHJ/IPJKDL@�MNI�OKJ[; � F�a�@[IPJ
IPJ�OKJKFhZs��@�IGC���� � Á ¨ �N=.� �E� � � ��:��6ZPWHJ�·%JP²NZPJ�FgGHJKG]ZPWHJ ÷ I/a�@'GgJiC�ZP@�GgJ(B(C6� ÷ ZPW]G^·^F.B�a ÷ O4DL@[j�Z � IPJ(B(C
Z ÷ a
J4OK@�FHD�ZLIiB ÷ FhZ�D��EW ÷ OPW�IPJ�l'M ÷ IPJ�D�ZPWHJXFHJKY�@[Z ÷ B�Z ÷ @)F»\NI�@[ZP@'O�@[C�ZP@�B�G.B�\NZ�ZP@ ZPWHJ	BK��B ÷ C�B�fNC>JSZ ÷ a
JEC>J�j�Z1;

�A@�IPFNjrJ�C>GTB�FgG �/J�� ÷ ZLZ ���)�En^=��<\NIP@�\�@�DLJ�IPJKDÃ@)M^IPOKJ¡B(CuC>@'O1B�Z ÷ @)FTMHD ÷ FHY�DL\�J�O ÷ B�C ÷ D Z � DL\�@)FHDL@�I ��B�Y)J�FhZPDK;
V/WHJ ÷ I�a%B ÷ F�B�ZLZPJKa�\NZ ÷ D~ZPWHJ¡GHJ��<J�C>@�\ga�JKFhZ�@�j�B�C�B�FgY�M.B�Y�J¡jr@[I~ZPWHJ ÷ FhZPJ�IiB�O�Z ÷ @�FgD�f�J�Z´��J�JKFTZPWHJ�B�Y)J�FhZPDK;
V/WHJSB�Y)J�FhZPD ÷ F»@)M^I/JKFh� ÷ I�@)FHa
JKF<Z�J�²gOÃW!B�FgY�JS@�FNCu·]a
J�DLDPB�Y)J�D�ZPW.B�Z ÷ FHO�C>MHGgJ	D ÷ a
\^C>JSB�Y[IPJ�JKa
J�FhZPDK;
� W.B�FgG^IiB�DLJ,C^F?� � W!B)n^=,��\NI�@)\�@�DLJKDSIPJ�DL@)M^IPO�J�B(CuC>@'O(B(Z ÷ @�F � ÷ B�IPJ�DL@)M^IPOKJ�\NI ÷ O ÷ FgY^;�e'JKFHY)MH\NZKB3B�FgG

� ÷ FHGNC>JiI �Ue ���):.�^G ÷ DLO�MgDLD¡GN·^F!B[a ÷ O¡DLO�@)\ ÷ FHYXB�FgG�O�@)FHD�ZLIiB ÷ FHJ�GRC�B�ZLZ ÷ OKJ � C ÷ ChJ/D�ZLI�MgOiZPMNIPJ�D¾jr@[I¡G ÷ D�ZLI ÷ fHM^ZPJKG
IPJ�DL@)M^IPOKJ�B�CuC>@'O1B�Z ÷ @)F ÷ FTa�M^C Z ÷� B[Y�JKFhZ7JKF<� ÷ I�@)FHa
JKF<ZPDK; � W!BK�hJ % JiZ~B�C ;4� � Á Á �<¤$�<GgJi�hJiC>@)\�J�G�B�a�B�IGChJiZ �
f!B[DLJ�G¶OK@�FhZLIP@[C�D ·^D�ZPJKa��7F.B�a
JKG � W.B�CuC>JKFHY)JiI"�7ZPW.B�ZS\�JiILjk@�IPa
D4G ÷ D�ZLI ÷ fgM^ZPJ�G3IPJKDL@�M^IPOKJ�B(CuC>@'O(B(Z ÷ @�F�� ÷ F
\!B(ILZ ÷ O�MNC�B�I"��B(CuC>@'O(B(Z ÷ @�F @�j � ¥9'wZ ÷ a�J[; � � WgJiIPJ1B�DTB�C C�ZPWHJKDÃJR��@[IGCgDTB(IPJ�B[\H\^C ÷ O1B[f^C>J�ZP@ E4¥ e J�Fh� ÷�
IP@�Fga�JKFhZPD��'��JXO�@)FHD ÷ GHJ�I4Á»` J�Fh� ÷ IP@)FHa
J�FhZPDK;

� ���
�F� 
"�¦��	K��� ����� � ���9�(� ��� � � �

V/W ÷ DA��@[IGC ÷ DSO�@)FHOKJiIPFgJ�G¦� ÷ ZPW¶Wg@1� B�MNZP@�a�B�ZPJKG¶B�Y)J�FhZPDXO(B[F¶f�J�GHJKD ÷ Y�FgJ�G¦ZP@ ÷ FhZPJ�IiB�O�ZRJ t J�O�Z ÷ �<J�Cu·
÷ F»@[IPGHJ�I�ZP@ DÃW.B�IPJsI�JKDL@�MNIPO�JKDK;�`oD�ZÃIiB(ZPJ�Y ÷ O	a
@'GHJ�C6@�j�FHJKY�@�Z ÷ B(Z ÷ @�F�W!B[D�f�JKJ�F�\^IP@�\�@)DLJ�G]B[DAB	�sBK·]@�j
IPJ(B[OPW ÷ FHYSa�M^ZPM.B�CHf�JKFHJ��HZ"���EW ÷ C>J4BK�<@ ÷ G ÷ FgYROK@)D ZLCu·
B�FHGQZ ÷ a
J � OK@�FgDLMHa ÷ FHY ÷ FhZ�J�IiB�O�Z ÷ @�FgD��EW ÷ OPW
a ÷ Y�WhZ
÷ FHO�IPJ(B[DLJ]ZPWgJ»@1�<J�IPWHJ1B�Gx@[j	OK@'@�IPG ÷ F.B�Z ÷ @)F6;,V/W!B(Z ÷ D�� ��J»W.BK�<J»\NIP@1� ÷ GHJKG,B¦a�@'GgJiC ÷ Fx�EW ÷ OPW Z´��@
B�Y)JKF<ZPDTO1B�FxBK�h@ ÷ G«DL\�JKFHG ÷ FHY�ZP@'@ a�MgOPW¶Z ÷ a
J
FHJKY�@[Z ÷ B(Z ÷ FHY¦B�F B�Y[IPJ�JKa
J�FhZ�B�FgG9� ÷ CuC�ZPWHJ�I�J�jk@�IPJ
f�J
f�JiZLZPJ�IAB[f^C>JXZP@�B[GHWgJiIPJAZ�@
BTZ ÷ a
J�ZKB[f^C>Jsjr@[IEDPB�Z ÷ D�j�· ÷ FgY�ZPWgJ ÷ IEY)@<B�C+D�;

V/WgJiIPJ�B(IPJ�B�F'MHa f�JiI	@[j G ÷ I�JKO�Z ÷ @�FHDX�EW ÷ OPW¦��JTZPW ÷ F0C¶B�IPJ ÷ FhZPJ�IPJ�D�Z ÷ FgY»B�FgG9B�IPJT��@�ILZPW3jrMNIÃZPWgJiI
÷ Fh�<JKD�Z ÷ Y<B(Z ÷ @�F�;�V/WHJ�a�B ÷ F�JP²NZPJ�FgD ÷ @�FHD ZPW!B(Z�B�IPJ�FgJ�JKGHJKG,B�IPJ¶� ÷ � FgJ�Y)@�Z ÷ B(Z ÷ @�FgD��EWHJKF«Z�WgJ]B�Y)J�FhZPD
W!BK�hJ ÷ FHOK@)a�\NC>JiZPJ ÷ FNjr@[I�a�B(Z ÷ @�F B�f�@�MNZ�ZPWHJ ÷ I�@)\H\�@�FgJ�FhZPDKq�MNZ ÷ C ÷ Z´· jrMgFHO�Z ÷ @)F �X� ÷±÷ � FgJ�Y)@�Z ÷ B(Z ÷ @�FHD f�J �
Z´��J�JKF¦a
@�IPJ4ZPW.B�F�Z´��@%B[Y�JKFhZPDK;4VsWgJ�DLJ�B(IPJRJKFHW.B�FgO�JKa
J�FhZPD/ZP@
@�M^IsZ�WgJ�@[IPJiZ ÷ O1B�C~a
@'GHJiC �¾B[FHG3WHJ�FgO�J
IPJ�l'M ÷ IPJXZ�WgJ�@[IPJiZ ÷ O1B�C�DLMH\H\�@[ILZ�f�Jijk@�IPJ ÷ a
\^C>JKa
J�FhZ ÷ FHYRZ�WgJ�a ÷ F%Z�WgJSD ÷ a�M^C�B(ZP@�I1;
�9JTJKa�\gW!B�D ÷&% JAZ�W.B�Z
Y ÷ �<JKF¶@�MNIRD ÷ a�MNC�B�Z ÷ @)F ZP@'@[C>D�� ÷ a
\^C>JKa�JKFhZ ÷ FHY�B�Fh·¦D�ZLIKB(ZPJ�Y ÷ JKD	DL\�J�O ÷ �!JKG¶fh·»ZPWgJTZPWHJK@�IPJ�Z ÷ O(B(C�IPJKDLM^CuZPD
÷ D/D�ZLIiB ÷ Y)WhZÃjk@�IL�/B�IPG�;

�¼� 7������	���/�	�

� � JiI �)n � �T; � JiIPFHDK; ��B�CC ÷ FgY a%B[OPW ÷ FgJ O1B�ZiB(C>@�Y)MHJ[;
WhZLZP\ � � �1�/�/�S; j %n÷ ;dGHJ � ÷ \^Z �"� Á � �(\^IPJij B[O�J �1�/B�CC ÷ FHY a�B[OPW ÷ FgJ�D C�B(ZiB�C>@)Y^;dWhZPaQC �7=$�B��n<;



� � ?Xn�n � `S;P�4; � @�FHG B�FgG��~;�?XB�DLDLJiI1;3`EF�B[F!B(Cu·^D ÷ DT@�jE\NI�@)f^C>JKa
D B[FHG I�JKDLJ(B(IPOPW ÷ F E�` � ; � F
`S; �X; � @)FHG�B�FgG��~;'?	B[DLDLJiI"��JKG ÷ ZP@[I�D�� � 8t(�ek,?G�$x.�,?G � ,?.t14^t,flt3�1f8je`#`^E1=, h�iE,f(g* � G-1f86*/*},C$g8EG-iA8 �
\!B[Y�JKDE_

�

_�b<;!Á»@[IPY<B[F=�XB�M^jka�B�FHF�¥�MHfNC ÷ DLWHJ�I�D�� � FHO[;��e^B[F Á3B�ZPJK@0� � B(C ÷ jk@�IPF ÷ B/�7=$�)n�n<;
� � M^Z �<¤6� ? ÷ @�IPY ÷ @ � ; � MNZLZiB %�% @N;�� (x^Ae � 8t(+* ~ ��,/DF8���&xD`5�3�14,/Ga$ �-yk.t1f8ED�. ; �EC>Mh��JiI�`EO1B�GgJ�a ÷ O

¥�MHfNC ÷ DLWHJ�IPD�� � @)D�ZP@�F��!Á»` ��=$�B�<¤h;
� � W!B)n^=,� � ; � W!B[FHGNIKB[DLJ C^F�;	¯EB�ZPMNIKB(C¡B[FHG3DL@'O ÷ B(C�D�·gD�ZPJKa a�J�ZiB�\gWH@[I�D�jk@�IXG ÷ D�ZLI ÷ fHMNZPJ�G3\^IP@)f^C>JKa

DL@�Cu� ÷ FgY � � FhZLIP@'GHMHO�Z ÷ @�F�Z�@QZPWHJ ÷ DLDLMHJ[; � !&!P! ��^A(kG�.r(+io14,f&xG�&xG �Hyx.t1f8ED�. ��(xG (xG�e���y ~
lW8E^tG-8o14,4iE. ��=)=��L= �
� =

�

b/�7=$�)n^=[;
� � Á3�7n�n$� e.;�±�; � @)F^IL·B�<ÂX;�`S;<Á�Ji·hJiI"�'B�FHG � ;hÂX;��6JKDÃDLJ�I1;!Á»MNCuZ ÷ D�ZiB�Y)J�FgJ�Y)@�Z ÷ B(Z ÷ @�F ÷ F�G ÷ D�ZLI ÷ fHM^ZPJKG

\^C�B[FHF ÷ FHYN; � F»`S;>�X; � @)FHG B[FHG3�~;�?XB[DÃDLJ�I"��JKG ÷ ZP@[IPD�� � 8t(�ex,/Ga$k.�,?G � ,/.j14^t,"lj3�1f8te[#`^E14,wh ~
iE,"(+* � G-1f8o*?*}, $+8EGHiA8 �H\.B�Y)J�D�_�ph¤

�

_�n�cN;NÁ�@�IPYhB�F �XB�M^jka�B�FHF
¥�MHfNC ÷ DLWHJ�IPD�� � FgO�; ��eNB�F
Á B(ZPJ�@*�
� B�C ÷ jk@�IPF ÷ B!��=$�)n�n';

� � Á3Á=�h¤"� `S; � W.BK�<J % �E`S;sÁ�@)M0C�B�D��	B[FHG ¥¾;/Á B[J�DK; � W.B�CuC>JKFHY)JiI � ` a�M^CuZ ÷� B[Y�JKFhZ%D�·^D�ZPJKa jk@�I
G ÷ D�ZLI ÷ fgM^ZPJ�G%IPJ�DL@)M^IPO�JTB(CuC>@'O(B(Z ÷ @�F�; � FA�³;��6J�� ÷ D � @�WHFgDL@�F3B�FHG � B(IPf!B(IiB �EBK·hJ�D � Â/@[ZPW �
J�G ÷ ZP@�IPD�� ��^A&6iA8A8tex,?G�$x.�&�u�1?>�8��x.t1 � G-1f8r^jG�(+14,"&xG�(g*���&xGouj8r^W8EGHiA8[&kG2#`3�1�&xG�&xDm&x3a.s#�$g8EG-14. �
\!B[Y�JKDE_�:)_

�

_�_N=.��¯/J�� ¤ @�IGC���="� �h¤h;H` � Á ¥~IPJ�DLDK;
��E4�¾n �$� ±�;>�X;�EEMNILjrJKJ�B�FgG ��÷ OiZP@[I ÂX;7�6JKDLDLJiI1;�¯/JKY�@[Z ÷ B(Z ÷ FHY�V�B[D CFEEJKO�@)a
\�@)D ÷ Z ÷ @�F9B[FHG¦`/CuC>@ �

O(B(Z ÷ @�F '�D ÷ FHY ¥~B(IÃZ ÷ B(C�?sC>@�f.B�C�¥~C�B[FHF ÷ FgY^; � F9�~;�?XB�DLDLJ�I B[FHG9Á ;�¯X; �/MHWHFgD��7J�G ÷ ZP@�IPD��
� ,?.t14^t,flj3�1f8je�#`^E14,wh	ir,f(+* � GH1f86*/*},C$+8rG-iA8 \
	 &g*}3aDF8 ��� �s\.B�Y)J�D»:): �

�

:[c�cN;s¥ ÷ ZPa�B�F���Á�@�IPYhB�F
�	B[M^jka�B�FHF��H�6@�FgGH@)F �7="��nB�';

��E/IPM�¤�¤6� ES;�E/IPMHOGC^a�B�F�; � 8L$�&+14,"(+14,f&kG�. ;�e^B[Y�JS¥�MHfNC ÷ O(B(Z ÷ @�FgD��!�6@�FgGH@)F �6=$�h¤�¤�;
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